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Section

Envelope Libraries

This section contains the libraries used to construct the building envelope. Included here are:
®  Materials Libraries
®  Constructions

= Windows

1 Envelope Libraries
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MATERIALS LIBRARY

The following tables list the materials in the Library. Three categoties ate given: (1) building materials, (2) insulating matetials and (3) air spaces.

The format of the tables is as follows. The left-hand column gives the code-word that you use as one of the entries in the list of values of the MATERIAL
keyword in the LAYERS command. The next two columns give the description and thickness of the material. The last four columns give the thermophysical
properties in both English and metric units.

Because the code-words contain blanks they must be enclosed in parentheses when used in your input. For example:
WA-1-2 = LAYERS
MATERIAL = (*“Wood Sft 3/4in (WDO1)”,

“MinWool Batt R11 (INO2)”,
“GypBd 1/2in (GP01)”) ..

The portion of a code-word in parentheses gives the DOE-2.1E name for the material. For example, for the code-word “Wood Sft 3/4in (WDO01)”” the DOE-
2.1E name is WDO1.

Materials whose code-words contain “HE”; such as “ClayTile 4in (HF-C1)” are so-called “ASHRAE” materials. These materials are listed in Table 11, Chapter
28 of ASHRAE Handbook, 1997 Fundamentals, American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.

Building Materials

ENVELOPE LIBRARIES

Table 1 Building Materials
Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F Ib/ft3 Btu/lb-F hr-ft2-F/Btu
(m) (W/mK) (kg/m?) () /kgK) (K-m2/W)
Acoustic Tile
AcousTile 3/8in (ACO1) 3/8in (1 cm) 0.0313 (0.0095) 0.0330 (0.057) 18.0 (288) 0.32 (1339) 0.95 (0.167)
AcousTile 1/2in (AC02) 1/2in (1.3cm) 0.0417 (0.0127) 0.0330 (0.057) 18.0 (288) 0.32 (1339) 1.26 (0.222)
AcousTile 3/4in (AC03) 3/4in (1.9cm) 0.0625 (0.0191) 0.0330 (0.057) 18.0 (288) 0.32 (1339) 1.89 (0.333)
AcousTile (HF-E5) 3/4in (1.9cm) 0.0625 (0.0191) 0.0350 (0.061) 30.0 (480) 0.20 (2142) 1.79 (0.313)
Aluminum or Steel Siding
Steel Siding (ASO1) | [ 0.0050 (0.0015) | 26.000 (44.97) | 480.0 (7690) | 0.10 (418) | 1.9x104(3.3x10)
Asbestos-Cement
AbsCem Bd 1/8in (ABO1) Board, 1/8 in 0.0104 (0.0032) 0.3450 (0.597) 120.0 (1922) 0.2 (837) 0.03 (0.005)
(0.32 cm)
AbsCem Bd 1/4in (AB02) Board, 1/4 in 0.0208 (0.0063) 0.3450 (0.597) 120.0 (1922) 0.2 (837) 0.06 (0.011)
(0.63 cm)

Materials
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Table 1 Building Materials
Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F b/ ft? Btu/Ib-F hr-ft2-F/Btu
(m) W/m-K) (kg/m?) (K] /kgK) (K-m?/W)

AbsCem Shingle (AB03) Shingle | | 0.21 (0.037)

AbsCem Siding (AB04) Lapped Siding, 0.21 (0.037)
1/4 in (0.63 cm)

Asbestos Vinyl Tile

AbsVinyl Tile (AVO1) | 0.05 (0.009)

Asphalt |

Asph Roll Roof (AR01) Roofing Roll 0.15 (0.026)

Asph Siding (AR02) Shingle and Siding 0.44 (0.078)

Ashp Tile (AR03) Tile | 0.05 (0.009)

Brick

Com Brick 4in (BKO01) 4in (10.1cm) 0.3333 (0.1016) 0.4167 (0.721) 120.0 (1922) 0.20 (837) 0.80 (0.141)
Common

Com Brick 8in (BK02) 8 in (20.3 cm) 0.6667 (0.2032) 0.4167 (0.721) 120.0 (1922) 0.20 (837) 1.60 (0.282)
Common

Com Brick 12in (BK03) 12in (30.5 cm) 1.0000 (0.3048) 0.4167 (0.721) 120.0 (1922) 0.20 (837) 2.40 (0.423)
Common

Face Brick 3in (BKO04) 3 in (7.6cm) Face | 0.2500 (0.0762) 0.7576 (1.310) 130.0 (2083) 0.22 (921) 0.33 (0.058)

Face Brick 4in (BK05) 4in (10.1cm) 0.3333 (0.1016) 0.7576 (1.310) 130.0 (2083) 0.22 (921) 0.44 (0.078)
Face

Face Brick 4in (HF-A2) 4 in (10.1cm) 0.3333 (0.1016) 0.7700 (1.331) 130.0 (2083) 0.22 (921) 0.43 (0.076)
Face

Face Brick 4in (HF-A7) 4in (10.1cm) 0.3333 (0.1016) 0.7700 (1.331) 125.0 (2003) 0.22 (921) 0.43 (0.076)
Face

Com Brick 4in (HF-C4) 4 in (10.1cm) 0.3333 (0.1016) 0.4200 (0.727) 120.0 (1922) 0.2 (837) 0.79 (0.140)
Common

Com Brick 8in (HF-C9) 8 in (20.3cm) 0.6667 (0.2032) 0.4200 (0.727) 120.0 (1922) 0.2 (837) 1.59 (0.280)
Common

Building Paper

Bldg Paper Felt (BP01) Permeable Felt 0.06 (0.011)

Bldg Paper Seal (BP02) 2-Layer Seal | 0.12 (0.022)

Plastic Film Seal (BP03) Plastic Film Seal 0.01 (0.002)

Built-Up Roof

Blt-Up Roof 3/8in (BROL) | 3/8in (1 cm) [ 0.0313 (0.0095) | 0.0939 0.162) | 70.0 (1121) | 0.35 (1464) [ 0.33 (0.026)

Carpet

Carpet & Fiber Pad (CP01) With Fibrous Pad 2.08 (0.367)

Carpet & Rubber Pad (CP02) With Rubber Pad 1.23 (0.217)

Cement

Cmt Mortar 1in (CM01)  |Mortar, lin [ 0.0833 (0.0254) [ 04167 (0.721) | 116.0 (1858) | 0.2 (837) [ 0.20 (0.035)

3 Materials
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ENVELOPE LIBRARIES

Table 1 Building Materials
Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F b/ ft? Btu/Ib-F hr-ft2-F/Btu
(m) W/m-K) (kg/m?) (K] /kgK) (K-m?/W)
(2.5 cm) |
Cmt Mortar 1.75in (CM02) | Mortar, 1.75 in 0.1458 (0.0444) | 0.4167 (0.721) 116.0 (1858) 0.2 (837) 0.35 (0.062)
(4.4 cm)
Cmt Plaster 1in (CMO03) Plaster with Sand 0.0833 (0.0254) 0.4167 (0.721) 116.0 (1858) 0.2 (837) 0.20 (0.035
Aggregate, 1 in
(2.5 cm)
Clay Tile, Hollow
Hol ClayTile 3in (CTO1) 1 Cell, 3in (7.6cm) | 0.2500 (0.0762) | 0.3125 (0.498) 70.0 (1121) 0.2 (837) 0.80 (0.272)
Hol ClayTile 4in (CT02) 1 Cell, 4 in 0.3333 (0.1016) 0.2999 (0.519) 70.0 (1121) 0.2 (837) 1.11 (0.196)
(10.1cm)
Hol ClayTile 6in (CTO3) 2 Cells, 6 in 0.5000 (0.1524) | 0.3300 (0.571) 70.0 (1121) 0.2 (837) 1.52 (0.268)
(15.2 cm)
Hol ClayTile 8in (CT04) 2 Cells, 8 in 0.6667 (0.2032) 0.3600 (0.623) 70.0 (1121) 0.2 (837) 1.85 (0.326)
(20.3cm)
Hol ClayTile 10in (CT05) 2 Cells, 10 in (25.4 | 0.8333 (0.2540) | 0.3749 (0.648) 70.0 (1121) 0.2 (837) 2.22 (0.391)
cm
)
Hol ClayTile 12in (CT06) 3 Cells, 121in (30.5 | 1.0000 (0.3048) 0.4000 (0.692) 70.0 (1121) 0.2 (837) 2.50 (0.441)
cm)
ClayTile 4in (HF-C1) 4 in (10.1cm) 0.3333 (0.1016) [ 0.3300 (0.571) 70.0 (1121) 0.2 (837) 1.01 (0.178)
ClayTile 8in (HE-C6) 8 in (20.3cm) 0.6667 (0.2032) | 0.3300 (0.571) 70.0 (1121) 0.2 (837) 2.02 (0.357)
Clay Tile, Paver
ClayTile Paver 3/8in (CT11) | 3/8 in (1 cm) [ 0.0313 (0.0095) | 1.0416 (1.802) | 120.0 (1922) | 0.2(837) | 0.03 (0.005)
Concrete, Heavy Weight Dried Aggregate, 140 1bs.
Conc HW 140Ib 1.25in 1.25in (3.2 cm) | 0.1042 (0.0318) | 0.7576 (1.310) 140.0 (2243) 0.2 (837) 0.14 (0.025)
(ccon
Conc HW 1401b 2in (CC02) | 2in (5.1 cm) 0.1667 (0.0508) [ 0.7576 (1.310) 140.0 (2243) 0.2 (837) 0.22 (0.039)
Conc HW 1401b 4in (CC03) | 4 in (10.1cm) 0.3333 (0.1016) | 0.7576 (1.310) 140.0 (2243) 0.2 (837) 0.44 (0.078)
Conc HW 1401b 6in (CC04) 61in (15.2 cm) 0.5000 (0.1524 0.7576 (1.310) 140.0 (2243) 0.2 (837) 0.66 (0.1106)
Conc HW 1401b 8in (CC05) | 8 in (20.3cm) 0.6667 (0.2032) [ 0.7576 (1.310) 140.0 (2243) 0.2 (837) 0.88 (0.155)
Conc HW 1401b 10in (CC06) | 10 in (25.4 cm) 0.8333 (0.2540) [ 0.7576 (1.310) 140.0 (2243) 0.2 (837) 1.10 (0.194)
Conc HW 1401b 12in (CC07) | 12in (30.5 cm) 1.0000 (0.3048) 0.7576 (1.310) 140.0 (2243) 0.2 (837) 1.32 (0.233)
Concrete, Heavy Weight Undried Aggregate, 140 Ibs.
Cone HW 140Ib 3/4in (CCL1) 3/4in (1.9 cm) 0.0625 (0.0191) | 1.0417 (1.802) 140.0 (2243) 0.2 (837) 0.06 (0.011)
Conc HW 140Ib 1-3/8in (CC12) 13/8in (3.5 cm) 0.1146 (0.0349) | 1.0417 (1.802) 140.0 (2243) 0.2 (837) 0.11 (0.019)
Cone HW 1401b 3.25in (CC13) 31/4in (8.3 cm) 0.2708 (0.0825) 1.0417 (1.802) 140.0 (2243) 0.2 (837) 0.26 (0.046)
Cone HW 140Ib 4in (CC14) 4in (10.2 cm) 0.3333 (0.1016) | 1.0417 (1.802) 140.0 (2243) 0.2 (837) 0.32 (0.056)
Conc HW 140Ib 6in (CC15) Gin (15.2 cm) 0.5000 (0.1524) | 1.0417 (1.802) 140.0 (2243) 0.2 (837) 0.48 (0.085)
Cone HW 1401b 18in (CC16) 8in (20.2 cm) 0.6667 (0.2032) 1.0417 (1.802) 140.0 (2243) 0.2 (837) 0.64 (0.113)

Materials
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ENVELOPE LIBRARIES

Table 1 Building Materials

Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/ht-ft2-F Ib/ft3 Btu/Ib-F ht-ft2-F/Btu
(m) W/m-K) (kg/m’) () /kg- K (K-m?/W)
Cone HW 1401b 2in (HF-C12) 2in (5.1 cm) 0.1667 (0.0508) 1.0000 (1.730) 140.0 (2243) 0.2 (837) 0.17 (0.029)
Conc HW 140Ib 4in (HF-C5) 4in (10.2 cm) 0.3333 (0.1016) 1.0000 (1.730) 140.0 (2243) 0.2 (837) 0.33 (0.059)
Conc HW 140Ib 6in (HF-C13) 6in (15.2 cm) 0.5000 (0.1524) 1.0000 (1.730) 140.0 (2243) 0.2 (837) 0.50 (0.088)
Conce HW 1401b 8in (HF-C10) 8in (20.2 cm) 0.6667 (0.2032) 1.0000 (1.730) 140.0 (2243) 0.2 (837) 0.67 (0.118)
Conc HW 1401b 12in (HF-C11) 12 in (30.5 cm) 1.0000 (0.3048) 1.0000 (1.730) 140.0 (2243) 0.2 (837) 1.00 (0.176)
Concrete, Light Weight, 80 1b.
ConcLW 80lb 3/4in (CC21) 3/4in (1.9 cm) 0.0625 (0.0191) 0.2083 (0.360) 80.0 (1282) 0.2 (837) 0.30 (0.053)
ConcL.W 80Ib 1.25in (CC22) 1.25in (3.2 cm) 0.1042 (0.0318) 0.2083 (0.360) 80.0 (1282) 0.2 (837) 0.50 (0.088)
ConcL.W 80Ib 2in (CC23) 2in (5.1 cm) 0.1667 (0.0508) 0.2083 (0.360) 80.0 (1282) 0.2 (837) 0.80 (0.141)
ConcL.W 80Ib 4in (CC24) 4in (10.2 cm) 0.3333 (0.1016) 0.2083 (0.360) 80.0 (1282) 0.2 (837) 1.60 (0.282)
ConcL.W 80Ib 6in (CC25) 6in (15.2 cm) 0.5000 (0.1524) 0.2083 (0.360) 80.0 (1282) 0.2 (837) 2.40 (0.423)
ConcL.W 80Ib 8in (CC26) 8in (20.2 cm) 0.6667 (0.2032) 0.2083 (0.360) 80.0 (1282) 0.2 (837) 3.20 (0.564)
Concrete, Light Weight, 30 1b.
ConcLW 30lb 3/4in (CC31) 3/4in (1.9 cm) 0.0625 (0.0191) 0.0751 (0.130) 30.0 (481) 0.2 (837) 0.83 (0.146)
ConcL.W 301b 1.25in (CC32) 1.25in (3.2 cm) 0.1042 (0.0191) 0.0751 (0.130) 30.0 (481) 0.2 (837) 1.39 (0.245)
ConcLW 301b 2in (CC33) 2in (5.1 cm) 0.1667 (0.0508) 0.0751 (0.130) 30.0 (481) 0.2 (837) 2.22 (0.391)
ConcL.W 30Ib 4in (CC34) 4in (10.2 cm) 0.3333 (0.1016) 0.0751 (0.130) 30.0 (481) 0.2 (837) 4.44 (0.782)
Conc.W 301b 6in (CC35) 6in (15.2 cm) 0.5000 (0.1524) 0.0751 (0.130) 30.0 (481) 0.2 (837) 6.66 (1.174)
ConcL.W 301b 8in (CC30) 8 in (20.2 cm) 0.6667 (0.2032) 0.0751 (0.130) 30.0 (481) 0.2 (837) 8.88 (1.565)
Concrete, Light Weight, 40 1b.
ConcLW 40lb 4in (HF-C14) 4in (10.2 cm) 0.3333 (0.1016) 0.1 (.173) 40.0 (641) 0.2 (837) 3.33 (0.587)
Concl.W 401b 6in (HF-C15) 6in (15.2 cm) 0.5000 (0.1524) 0.1 (173) 40.0 (641) 0.2 (837) 5.00 (0.881)
ConcL.W 401b 8in (HF-C16) 8 in (20.2 cm) 0.6667 (0.2032) 0.1 (.173) 40.0 (641) 0.2 (837) 6.67 (1.175)
Concrete Block, Light Weight
CMU LW 4in (HF-C2) | 4in (10.2 cm) | 0.3333 (0.1016) | 0.2200 (0.380) | 38.0 (609) 0.2 (837) 1.51 (0.267)
Concrete Block, 4 inch (10.2 cm) Heavy Weight
CMU HW 4in Hollow (CBO1) Hollow 0.3333 (0.1016) 0.4694 (0.812) 101.0 (1618) 0.2 (837) 0.71 (0.125)
CMU HW 4in ConcFill (CB02) Concrete Filled 0.3333 (0.1016) 0.7575 (1.310) 140.0 (2234) 0.2 (837) 0.44 (0.078)
CMU HW 4in PerlFill (CB03) Petlite Filled 0.3333 (0.1016) 0.3001 (0.384) 103.0 (1650) 0.2 (837) 1.11 (0.196)
CMU HW 4in PartFill (CB04) Part-Filled 0.3333 (0.10106) 0.5844 (1.011) 114.0 (1826) 0.2 (837) 0.57 (0.100)
Concrete *
CMU HW 4in Conc/Perl Concrete and 0.3333 (0.1016) 0.4772 (0.825) 115.0 (1842) 0.2 (837) 0.70 (0.123)
(CBO5) Perlite **
*  One filled and reinforced concrete core every 24 in (61 cm) of wall length
* One filled and reinforced concrete core every 24 in (61 cm) of wall length with the remaining cores filled with
Perlite insulation
Concrete Block, 6 inch (15.2 cm) Heavy Weight
CMU HW 6in Hollow (CB06) | Hollow | 0.5000 (0.1524) | 0.5555 (0.961) 85.0 (1362) 0.2 (837) 0.90 (0.159)

Materials
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ENVELOPE LIBRARIES

Table 1 Building Materials

Perlite**

Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/ht-ft2-F Ib/ft3 Btu/Ib-F ht-ft2-F/Btu
(m) (W/m-K) (kg/m?) () /ke-K) (K-m?/W)

CMU HW 6in ConcFill (CB07) | Concrete Filled 0.5000 (0.1524) 0.7575 (1.310) 140.0 (2243) 0.2 (837) 0.66 (0.116)

CMU HW 6in PedFill (CBO3) Perlite Filled 0.5000 (0.1524) 0.2222 (0.384) 88.0 (1410) 0.2 (837) 2.25 (0.397)

CMU HW 6in PartFill (CB09) Part-Filled 0.5000 (0.1524) 0.6119 (1.058) 104.0 (1666) 0.2 (837) 0.82 (0.145)
Concrete*

CMU HW 6in Conc/Perl Concrete and 0.5000 (0.1524) 0.4238 (0.733) 104.0 (1666) 0.2 (837) 1.18 (0.208)

(CB10) Perlite**

Concrete Block, 8 inch (20.3 cm) Heavy Weight

CMU HW 8in Hollow (CB11) Hollow 0.6667 (0.2032) 0.6060 (1.048) 69.0 (1105) 0.2 (837) 1.10 (0.194)

CMU HW 8in Conclill (CB12) | Concrete Filled 0.6667 (0.2032) 0.7575 (1.310) 140.0 (2243) 0.2 (837) 0.88 (0.155)

CMU HW 8in PedFill (CB13) Perlite Fill 0.6667 (0.2032) 0.2272 (0.393) 70.0 (1121) 0.2 (837) 2.93 (0.516)

CMU HW 8in PartFill (CB14) Part-Filled 0.6667 (0.2032) 0.6746 (1.167) 93.0 (1490) 0.2 (837) 0.99 (0.174)
Concrete*

CMU HW 8in Conc/Perl Concrete and 0.6667 (0.2032) 0.4160 (0.720) 93.0 (1490) 0.2 (837) 1.60 (0.282)

(CB13) Perlite**

Concrete Block, 12 inch (30.5 cm) Heavy Weight

CMU HW 12in Hollow (CB16) [ Hollow 1.0000 (0.3048) 0.7813 (1.350) 76.0 (1218) 0.2 (837) 1.28 (0.226)

CMU HW 12in ConcFill (CB17) | Concrete Filled 1.0000 (0.3048) 0.7575 (1.310) 140.0 (2243) 0.2 (837) 1.32 (0.233)

CMU HW 12in Parthill (CB18) | Part-Filled 1.0000 (0.3048) 0.7773 (1.344) 98.0 (1570) 0.2 (837) 1.29 (0.227)
Concrete*

Concrete Block, 4 inch (10.1 cm) Medium Weight

CMU MW 4in Hollow (CB21) Hollow 0.3333 (0.1016) 0.3003 (0.519) 76.0 (1218) 0.2 (837) 1.11 (0.196)

CMU MW 4in ConcHill (CB22) | Concrete Filled 0.3333 (0.1016) 0.4456 (0.771) 115.0 (1842) 0.2 (837) 0.75 (0.132)

CMU MW 4in PerIFill (CB23) Perlite Filled 0.3333 (0.1016) 0.1512 (0.262) 78.0 (1250) 0.2 (837) 2.20 (0.388)

CMU MW 4in PartFill (CB24) Part-Filled 0.3333 (0.1016) 0.3306 (0.572) 89.0 (1426) 0.2 (837) 1.01 (0.178)
Concrete*

CMU MW 4in Conc/Perl Concrete and 0.3333 (0.10106) 0.2493 (0.431) 90.0 (1442) 0.2 (837) 1.34 (0.2306)

(CB25) Perlite**

*  One filled and reinforced concrete core every 24 in (61 cm) of wall length

* One filled and reinforced concrete core every 24 in (61 cm) of wall length with the remaining cores filled with

Perlite insulation

Concrete Block, 6 inch (15.2 cm) Medium Weight

CMU MW 6in Hollow (CB26) Hollow 0.5000 (0.1524) 0.3571 (0.618) 65.0 (1041) 0.2 (837) 1.40 (0.247)

CMU MW 6in ConcFill (CB27) Concrete Filled | 0.5000 (0.1524) 0.4443 (0.768) 119.0 (1906) 0.2 (837) 1.13 (0.199)

CMU MW 6in PerIFill (CB28) Perlite Filled 0.5000 (0.1524) 0.1166 (0.202) 67.0 (1073) 0.2 (837) 4.29 (0.756)

CMU MW 6in PartFill (CB29) Part-Filled 0.5000 (0.1524) 0.3686 (0.638) 83.0 (1330) 0.2 (837) 1.36 (0.240)

Concrete*
CMU MW 6in Conc/Perl (CB30) Conctrete and 0.5000 (0.1524) 0.2259 (0.391) 84.0 (1346) 0.2 (837) 2.21 (0.389)

Materials
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Table 1 Building Materials

Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F b/ ft? Btu/Ib-F hr-ft2-F/Btu
(m) W/m-K) (kg/m?) (k] /kg-K) (K-m?/W)

Concrete Block, 8 inch (20.3 cm) Medium Weight

CMU MW 8in Hollow (CB31) Hollow 0.6667 (0.2032) 0.3876 (0.670) 53.0 (849) 0.2 (837) 1.72 (0.303)

CMU MW 8in ConcFill (CB32) Concrete Filled 0.6667 (0.2032) 0.4957 (0.857) 123.0 (1970) 0.2 (837) 1.34 (0.236)

CMU MW 8in PerIFill (CB33) Perlite Filled 0.6667 (0.2032) 0.1141 (0.197) 56.0 (897) 0.2 (837) 5.84 (1.029)

CMU MW 8in PartFill (CB34) Part-Filled 0.6667 (0.2032) 0.4348 (0.752) 76.0 (1218) 0.2 (837) 1.53 (0.270)
Concrete*

CMU MW 8in PartFill (CB35) Concrete and 0.6667 (0.2032) 0.2413 (0.417) 77.0 (1234) 0.2 (837) 2.76 (0.4806)
Perlite**

Concrete Block, 12 inch (30.5 cm) Medium Weight

CMU MW 12in Hollow (CB36) Hollow 1.0000 (0.3048) 0.4959 (0.858) 58.0 (929) 0.2 (837) 2.02 (0.356)

CMU MW 12in ConcFill (CB37) | Concrete Filled 1.0000 (0.3048) 0.4814 (0.833) 121.0 (1938) 0.2 (837) 2.08 (0.367)

CMU MW 12in PartFill (CB38) Part-Filled 1.0000 (0.3048) 0.4919 (0.851) 79.0 (1266) 0.2 (837) 2.03 (0.358)
Concrete*

Concrete Block, 4 inch (10.1 cm) Light Weight

CMU LW 4in Hollow (CB41) Hollow 0.3333 (0.1016) 0.2222 (0.384) 65.0 (1041) 0.2 (837) 1.50 (0.264)

CMU LW 4in ConcFill (CB42) Concrete Filled 0.3333 (0.1016) 0.3695 (0.639) 104.0 (1666) 0.2 (837) 0.90 (0.159)

CMU LW 4in PerIFill (CB43) Perlite Filled 0.3333 (0.1016) 0.1271 (0.220) 67.0 (1073) 0.2 (837) 2.62 (0.462)

CMU LW 4in PartFill (CB44) Part-Filled 0.3333 (0.1016) 0.2808 (0.486) 78.0 (1250) 0.2 (837) 1.19 (0.210)
Concrete*

CMU LW 4in Conc/Perl (CB45) | Concrete and 0.3333 (0.1016) 0.2079 (0.360) 79.0 (1266) 0.2 (837) 1.60 (0.282)
Perlite**

*  One filled and reinforced concrete core every 24 in (61 cm) of wall length

** One filled and reinforced concrete core every 24 in (61 cm) of wall length with the remaining cores filled with

Perlite insulation

Concrete Block, 6 inch (15.2 cm) Light Weight

CMU LW 6in Hollow (CB46) Hollow 0.5000 (0.1524) 0.2777 (0.480) 55.0 (881) 0.2 (837) 1.80 (0.317)

CMU LW 6in ConcFill (CB47) Concrete Filled 0.5000 (0.1524) 0.3819 (0.661) 110.0 (1762) 0.2 (837) 1.31 (0.231)

CMU LW 6in PerIFill (CB48) Perlite Filled 0.5000 (0.1524) 0.0985 (0.170) 57.0 (913) 0.2 (837) 5.08 (0.895)

CMU LW 6in PartFill (CB49) Part-Filled 0.5000 (0.1524) 0.3189 (0.552) 73.0 (1169) 0.2 (837) 1.57 (0.277)
Concrete*

CMU LW 6in Conc/Perl (CB50) | Concrete and 0.5000 (0.1524) 0.1929 (0.334) 74.0 (1185) 0.2 (837) 2.59 (0.4506)
Perlite**

Concrete Block, 8 inch (20.3 cm) Light Weight

CMU LW 8in Hollow (CB51) Hollow 0.6667 (0.2032) 0.3333 (0.576) 45.0 (721) 0.2 (837) 2.00 (0.352)

CMU LW 8in ConcFill (CB52) Concrete Filled | 0.6667 (0.2032) 0.4359 (0.754) 115.0 (1842) 0.2 (837) 1.53 (0.270)

CMU LW 8in PerIFill (CBS3) Perlite Filled 0.6667 (0.2032) 0.0963 (0.167) 48.0 (769) 0.2 (837) 6.92 (1.219)

CMU LW 8in PartFill (CB54) Part-Filled 0.6667 (0.2032) 0.3846 (0.665) 68.0 (1089) 0.2 (837) 1.73 (0.305)

Concrete*

Materials
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Table 1 Building Materials

Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F b/ ft? Btu/Ib-F hr-ft2-F/Btu
(m) W/m-K) (kg/m?) (k] /kg-K) (K-m?/W)
CMU LW 8in Conc/Perl (CB55) Concrete and 0.6667 (0.2032) 0.2095 (0.362) 69.0 (1105) 0.2 (837) 3.18 (0.560)
Perlite**

Concrete Block, 12 inch (30.5 cm) Light Weight

CMU LW 12in Hollow (CB56) Hollow 1.0000 (0.3048) 0.4405 (0.762) 49.0 (785) 0.2 (837) 2.27 (0.400)

CMU LW 12in ConcFill (CB57) Concrete Filled 1.0000 (0.3048) 0.4194 (0.725) 113.0 (1810) 0.2 (837) 2.38 (0.419)

CMU LW 12in PartFill (CB58) Part-Filled 1.0000 (0.3048) 0.4274 (0.739) 70.0 (1121) 0.2 (837) 2.34 (0.412)

Concrete*

Felt and Membrane

Felt 3/8in (HF-E3) 3/8in (1 cm) 0.0313 (0.0095) 0.1100 (0.190) 70.0 (1121) 0.4 (1674) 0.28 (0.050)

Finish (HF-A) 1/2in (1.3 cm) 0.0417 (0.0127) 0.2400 (0.415) 78.0 (1249) 0.26 (1088) 0.17 (0.031)

Gypsum or Plaster Board

GypBd 1/2in (GP01) 1/2in (1.3 cm) 0.0417 (0.0127) 0.0926 (0.160) 50.0 (801) 0.2 (837) 0.45 (0.079)

GypBd 5/8in (GP02) 5/8 in (1.6 cm) 0.0521 (0.0159) 0.0926 (0.160) 50.0 (801) 0.2 (837) 0.56 (0.099)

GypBd 3/4in (GP03) 3/4in (1.9 cm) 0.0625 (0.0191) 0.0926 (0.160) 50.0 (801) 0.2 (837) 0.67 (0.118)

*  One filled and reinforced concrete core every 24 in (61 cm) of wall length

** One filled and reinforced concrete core every 24 in (61 cm) of wall length with the remaining cores filled with

Perlite insulation

Gypsum Plaster

Gypsum LW Agg 3/4in (GPO4) | 3/4 in (1.9cm) Lt. | 0.0625 (0.0191) 0.1330 (0.230) 45.0 (721) 0.2 (837) 0.47 (0.083)
Wt. Agoregate

Gypsum LW Agg lin (GP05) 1in (2.5 cm) Lt. 0.0833 (0.0254) 0.1330 (0.230) 45.0 (721) 0.2 (837) 0.63 (0.111)
Wt. Aggregate

Gypsum Sand Agg 3/4in 3/4in (1.9cm) 0.0625 (0.0191) 0.4736 (0.819) 105.0 (1682) 0.2 (837) 0.13 (0.023)

(GPOY) Sand Aggregate

Gypsum Sand Agg lin (GP07) 1in (2.5 cm) Sand | 0.0833 (0.0254) 0.4736 (0.819) 105.0 (1682) 0.2 (837) 0.18 (0.032)
Aggregate

Hard Board, 3/4 inch (1.9 cm)

Hd Bd 3/4in Md Dens (HBO1) | Medium Density 0.0625 (0.0191) 0.0544 (0.094) 40.0 (641) 0.28 (1171) 1.15 (0.203)
Siding

Hd Bd 3/4in Md Dens (HB02) | Medium Density 0.0625 (0.0191) 0.0608 (0.105) 50.0 (801) 0.31 (1297) 1.03 (0.182)
Others

Hd Bd 3/4in Std Temp (HB03) | High Density 0.0625 (0.0191) 0.0683 (0.118) 55.0 (881) 0.33 (1381) 0.92 (0.162)
Standard
Tempered

Hd Bd 3/4in Srv Temp (HB04) | High Density 0.0625 (0.0191) 0.0833 (0.144) 63.0 (1009) 0.33 (1381) 0.75 (0.132)
Service Tempered

Linoleum Tile

Linoleum Tile (LTOT) [ 0.05 (0.009)

Materials
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Table 1 Building Materials
Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F Ib/ft3 Btu/lb-F hr-ft2-F/Btu
(m) (W/m-K) (kg/m’) (k] /kg-K) (K-m?/W)
Particle Board
PartBd Lo Dens 3/4in (PBOT) | Low Density, 0.0625 (0.0191) | 0.0450 (0.078) 75.0 (1202) 0.31 (1297) 1.39 (0.245)
3/4in (1.9 cm)
PartBd Md Dens 3/4in (PB02) | Medium Density, | 0.0625 (0.0191) | 0.7833 (1.355) 75.0 (1202) 0.31 (1297) 0.08 (0.014))
3/4in (1.9 cm)
PartBd Hi Dens 3/4in (PB03) | High Density, 0.0625 (0.0191) | 0.9833 (1.701) 75.0 (1202) 0.31 (1297) 0.06 (0.011)
3/4in (1.9 cm)
PartBd Underlay 5/8in (PB04) | Underlayment, 0.0521 (0.0159) | 0.1796 (0.311) 75.0 (1202) 0.29 (1213) 0.29 (0.051)
5/8in (1.6 cm)
Plywood
Plywd 1/4in (PWO1) 1/4in (0.64 cm) 0.0209 (0.0064) | 0.0667 (0.115) 34.0 (545) 0.29 (1213) 0.31 (0.055)
Plywd 3/8in (PW02) 3/81n (1 cm) 0.0313 (0.0095) | 0.0667 (0.115) 34.0 (545) 0.29 (1213) 0.47 (0.083)
Plywd 1/2in (PW03) 1/2in (1.3 cm) 0.0417 (0.0127) | 0.0667 (0.115) 34.0 (545) 0.29 (1213) 0.63 (0.111)
Plywd 5/8in (PW04) 5/8 in (1.6 cm) 0.0521 (0.0159) | 0.0667 (0.115) 34.0 (545) 0.29 (1213) 0.78 (0.137)
Plywd 3/4 (PW05) 3/4in (1.9 cm) 0.0625 (0.0191) | 0.0667 (0.115) 34.0 (545) 0.29 (1213) 0.94 (0.166)
Plywd lin (PW06) 1in (2.5 cm) 0.0833 (0.0254) | 0.0667 (0.115) 34.0 (545) 0.29 (1213) 1.25 (0.220)
Roof Gravel or Slag
Gravel 1/2in (RGO1) 1/2in (1.3cm) 0.0417 (0.0127) | 0.8340 (1.442) 55.0 (881) 0.4 (1674) 0.05 (0.009)
Gravel lin (RG02) 1in (2.5 cm) 0.0833 (0.0254) | 0.8340 (1.442) 55.0 (881) 0.4 (1674) 0.10 (0.018)
Rubber Tile
Rubber Tile (RTOT) 0.05 (0.009)
Slate
Slate 1/2in (SLOT) 1/2in (1.3 cm) 0.0417 (0.0127) | 0.8340 (1.442) 100.0 (1602) 0.35 (1464) 0.05 (0.009)
Soil
Soil 12in 12in (30.5cm) 1.000 (0.3048) | 1.000 (1.729) 115.0 (1842) 0.2 (837) 1.0000 (0.176)
Steel Siding
Steel Siding (HF-A3) [ 0.06in (0.15cm) | 0.0050 (0.0015) | 26.000 (45.0) [ 480.0 (7690) | 0.10 (419) | 0.0002 (3.5x10°5)
Stone
Stone lin (STO1) 1in (2.5 cm) 0.0833 (0.0254) | 1.0416 (1.802) 140.0 (2243) 0.2 (837) 0.08 (0.014)
Stonel /2in (HF-E2) 1/2in(1.3 cm) 0.0417 (0.0127) | 0.8300 (1.435) 55.0 (881) 0.4 (1674) 0.05 (0.009)
Stucco
Stucco Lin (SCO1) [ 1in (2.5 cm) [ 0.0833 (0.0254) | 0.4167 (0.721) | 166.0 (2659) [ 0.2 (837) [ 0.20 (0.035)
Terrazzo
Terrazzo lin (TZ01) [ 1in (2.5 cm) [ 0.0833 (0.0254) [ 1.0416 (1.802) | 140.0 (2243) [ 0.2(837) [ 0.08 (0.014)
Wood, Soft
Wood Sft 3/4in (WDO1) [ 3/4in 1.9em) ] 0.0625 (0.0191) [ 0.0667 (0.115) | 32.0 (513) [ 0.33 (1381) [ 0.94 (0.166)

Materials
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Table 1 Building Materials
Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/ht-ft>-F Ib/ft3 Btu/Ib-F hr-f2-F/Btu
(m) (W/mK) (kg/m?) (k] /kg K) (K-m?/W)
Wood Sft 1.5in (WD02 1.5in (3.8 cm) 0.1250 (0.0381) 0.0667 (0.115) 32.0 (513) 0.33 (1381) 1.87 (0.330)
Wood Sft 2.5in (WD03 2.51in (6.4 cm) 0.2083 (0.0635) 0.0667 (0.115) 32.0 (513) 0.33 (1381) 3.12 (0.550)
Wood Sft 3.5in (WD04 3.51in (8.9 cm) 0.2917 (0.0889) 0.0667 (0.115) 32.0 (513) 0.33 (1381) 4.37 (0.770)
Wood Sft 4in (WDO05 4 in (10.2 cm) 0.3333 (0.1016) 0.0667 (0.115) 32.0 (513) 0.33 (1381) 5.00 (0.881)
Wood, Hard
Wood Hd 3/4in (WD11) 3/4in (1.9 cm) 0.0625 (0.0191) 0.0916 (0.158) 45.0 (721) 0.30 (1255) 0.68 (0.120)
Wood Hd 1in (WD12) 1in (2.5 cm) 0.0833 (0.0254) 0.0916 (0.158) 45.0 (721) 0.30 (1255) 0.91 (0.160
Wood, Shingle
Wood Shingle (WS01) For Wall 0.0583(.0178) 0.0667 (0.115) 32.0 (513) 0.30 (1255) 0.87 (0.153)
Wood Shingle (WS02) For Roof 0.94 (0.1606)
Wood
Wood lin (HF-B7) 1in (2.5 cm) 0.0833 (0.0254) 0.0700 (0.121) 37.0 (593) 0.2 (837) 1.19 (0.210)
Wood 2in (HF-B10 2in (3.1 cm) 0.1667 (0.0508) 0.0700 (0.121) 37.0 (593) 0.2 (837) 2.38 (0.420))
Wood 2.5in (HF-B8 2.5in (6.4 cm) 0.2083 (0.0635) 0.0700 (0.121) 37.0 (593) 0.2 (837) 2.98 (0.526)
Wood 3in (HF-B11 3in (7.6 cm) 0.2500 (0.0762) 0.0700 (0.121) 37.0 (593) 0.2 (837) 3.57 (0.630)
Wood 4in (HF-B9 4 in (10.2 cm) 0.3330 (0.1016) 0.0700 (0.121) 37.0 (593) 0.2 (837) 4.76 (0.840)

10
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Table 1 Insulating Materials

Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F Ib/ft3 Btu/Ib-F hr-ft2-F/Btu
(m) W/m-K) (kg/m’) (k] /kg-19 (K-m?/W)

Mineral Wool/Fiber

MinWool Batt R7 (INOT) Batt, R 7% 0.1882 (0.0574) | 0.0250 (0.043) 0.60 (10) 0.2 (837) 753 (1.327)

MinWool Batt R11 (IN02) Bartt, R11 0.2957 (0.0901) | 0.0250 (0.043) 0.60 (10) 0.2 (837) 11.83 (2.085)

MinWool Batt R19 (IN03) Batt, R-19 0.5108 (0.1557) | 0.0250 (0.043) 0.60 (10) 0.2 (837) 20.43 (3.600)

MinWool Batt R24 (IN04) Batt, R-24 0.6969 (0.2124) | 0.0250 (0.043) 0.60 (10) 0.2 (837) 27.88 (4.913)

MinWool Batt R30 (IN05) Batt, R 30 0.8065 (0.2458) | 0.0250 (0.043) 0.60 (10) 0.2 (837) 32.26 (5.685)

MinWool Fill 35in RIT (IN11) | Fill, 3.5 in 0.2917 (0.0889) | 0.0270 (0.046) 0.60 (10) 0.2 (837) 10.80 (1.903)
(8.9 cm), R-11

MinWool Fill 5.5in RI9 (IN12) | Fill, 5.5 in 0.4583 (0.1397) | 0.0270 (0.046) 0.63 (11) 0.2 (837) 16.97 (2.991)
(13.4 cm), R-19

Cellulose Fill

Cellulose 3.5in R-13 (IN13) 35in (8.9 cm), R- | 0.2917 (0.0889) | 0.0225 (0.039) 3.0 (48) 0.33 (1381) 12,96 (2.284)
13

Cellulose 5.5in R-20 (IN14) 55in (134 cm), | 0.4583 (0.1397) | 0.0225 (0.039) 3.0 (48) 0.33 (1381) 20.37 (3.590)
R-20

Insulation

Tnsul Bd Tin (HF-B2) 1in (2.5 cm) 0.0830 (0.0254) | 0.0250 (0.043) 2.0 (32) 0.2 (837) 3.32 (0.585)

Tnsul Bd 2in (HE-B3) 2in (3.1 cm) 0.1670 (0.0508) | 0.0250 (0.043) 2.0 32) 0.2 (837) 6.68 (1.177)

Tnsul Bd 3in (HE-B4) 3in (7.6 cm) 0.2500 (0.0762) | 0.0250 (0.043) 2.0 32) 0.2 (837) 10.00 (1.762)

Tnsul Bd Tin (HE-B3) 1in (2.5 cm) 0.0830 (0.0254) | 0.0250 (0.043) 5.7 O1) 0.2 (837) 3.29 (0.580)

Tnsul B 2in (HE-BG) 2in (3.1 cm) 0.1670 (0.0508) | 0.0250 (0.043) 5.7 (91) 0.2 (837) 6.68 (1.177)

Tnsul Bd 3in (HF-B12) 3in (7.6 cm) 0.2500 (0.0762) | 0.0250 (0.043) 5.7 91) 0.2 (837) 10.00 (1.762)

Preformed Mineral Board

MinBd 7/8in R-3 (N21) 7/81in (2.2 cm), R- | 0.0729 (0.0222) | 0.0240 (0.042) 15.0 (240) 0.17 (711) 3.04 (0.536)
3

MinBd Tin R-3 (IN22) Tin (2.5 cm), 0.0833 (0.0254) | 0.0240 (0.042) 15.0 (240) 0.17 (711) 3.47 (0.612)
R-3.5

MinBd 2in R7 (IN23) 2in (2.5 cm), 0.1667 (0.0508) | 0.0240 (0.042) 15.0 (240) 0.17 (711) 6.95 (1.225)
R-7

MinBd 3in R-10.4 (IN24) 3in (7.6 cm), 02500 (0.0762) | 0.0240 (0.042) 15.0 (240) 0.17 (711) 10.42 (1.836)
R-10.4

Polystyrene, Expanded

Polystyrene 1/2in (IN31) 1/2in (1.3cm) 0.0417 (0.0127) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 2.08 (0.367)

Polystyrene 3/4in (IN32) 3/41n (1.9 cm) 0.0625 (0.0191) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 3.12 (0.550)

Polystyrenc lin (IN33) 1in (2.5 cm) 0.0833 (0.0254) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 416 (0.733)
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ENVELOPE LIBRARIES

Table 1 Insulating Materials

Code-Word Description Thickness Conductivity Density Specific Heat Resistance
ft Btu/hr-ft2-F Ib/ft3 Btu/lb-F hr-ft2-F/Btu
(m) (W/m-K) (kg/m’) (k] /kgK) (K-m?/W)
Polystyrenc 1.25in (IN34) 1.25 in (3.2 cm) 0.1042 (0.0318) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 5.21 (0.918)
Polystyrenc 2in (IN35) 2in (3.1 cm) 0.1667 (0.0508) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 8.33 (1.468)
Polystyrene 3in (IN36) 3in (7.6 cm) 0.2500 (0.0762) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 12,50 (2.203)
Polystyrenc 4in (IN37) 4in (10.2 cm) 0.3333 (0.1016) | 0.0200 (0.035) 1.8 (29) 0.29 (1213) 16.66 (2.936)
Polyurethane, Expanded
Polyurethane 1/2in (IN41) 1/2in (1.3cm) 0.0417 (0.0127) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 3.14 (0.553)
Polyurcthane 3/4n (IN42) 3/4in (1.9 cm) 0.0625 (0.0191) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 4.67 (0.823)
Polyurcthane lin (IN43) 1in (2.5 cm) 0.0833 (0.0254) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 6.26 (1.103)
Polyurethane 1.25in (IN44) 1.25in (3.2 cm) 0.1042 (0.0318) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 7.83 (1.380)
Polyurcthanc 2in (IN45) 2in (3.1 cm) 0.1667 (0.0508) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 12.53 (2.208)
Polyurethane 3in (IN46) 3in (7.6 cm) 0.2500 (0.0762) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 18.80 (3.313)
Polyurethane 4in (IN47) 4in (10.2 cm) 0.3333 (0.1016) | 0.0133 (0.023) 1.5 (24) 0.38 (1590) 25.06 (4.416)

* Nominal thickness is 2 to 2-3/4 in (3.1 to 7 cm). Resistance value is based on

a thickness of 2.26 in (5.74 cm).

Urea Formaldehyde

Urea Formald 3.5in R19 (IN51) 3.5in (8.9 cm), R- [ 0.2910 (0.0887) 0.0200 (0.035) 0.7 (11) 0.3 (1255) 14.55 (2.564)
15

Urea Formald 5.5in R23 (IN52) 5.5in (13.4 cm), 0.4580 (0.1396) 0.0200 (0.035) 0.7 (11) 0.3 (1255) 22.90 (4.036)
R-23

Insulation Board

Insul Bd 1/2in (ING1) Sheathing, 1/2 in 0.0417 (0.0127) 0.0316 (0.055) 18.0 (288) 0.31 (1297) 1.32 (0.232)
(1.3cm)

Insul Bd 3/4in (ING2) Sheathing, 3/4 in 0.0625 (0.0191) 0.0316 (0.055) 18.0 (288) 0.31 (1297) 1.98 (0.348)
(1.9 cm)

Insul Bd 3/8in (ING3) Shingle Backer, 0.0313 (0.0096) 0.0331 (0.058) 18.0 (288) 0.31 (1297) 0.95 (0.167)
3/8in (1 cm)

Insul Bd 1/2in (ING4) Nail Base 0.0417 (0.0127) 0.0366 (0.064) 25.0 (400) 0.31 (1297) 1.14 (0.200)
Sheathing, 1/2 in
(1.3cm)

Roof Insulation, Preformed

Roof Insul 1/2in (IN71) 1/2 in (1.3cm) 0.0417 (0.0127) 0.0300 (0.052) 16.0 (256) 0.2 (837) 1.39 (0.244)

Roof Insul lin (IN72) 1in (2.5 cm) 0.0833 (0.0254) 0.0300 (0.052) 16.0 (2506) 0.2 (837) 2.78 (0.489)

Roof Insul 1.5in (IN73) 1.5in (3.8 cm) 0.1250 (0.0381) 0.0300 (0.052) 16.0 (256) 0.2 (837) 4.17 (0.732)

Roof Insul 2in (IN74) 2in (3.1 cm) 0.1667 (0.0508) 0.0300 (0.052) 16.0 (250) 0.2 (837) 5.56 (0.977)

Roof Insul 2.5in (IN75) 2.51in (6.4 cm) 0.2083 (0.0635) 0.0300 (0.052) 16.0 (256) 0.2 (837) 6.94 (1.220)

Roof Insul 3in (IN76) 3in (7.6 cm) 0.2500 (0.0762) 0.0300 (0.052) 16.0 (2506) 0.2 (837) 8.33 (1.464)
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Air Spaces

ENVELOPE LIBRARIES

Table 2 Air Spaces

Code-Word Description Thickness Conductivity Density Specific Heat Resistance

ft Btu/hr-ft2-F Ib/ft3 Btu/Ib-F hr-ft2-F/Btu
() W/m-K) (kg/m’) (k] /kg-K) (K-m?/W)

Air Layer, 3/4 in (1.9 cm) or less

Air Tay <3/4in Vert (AL11) Vertical Walls 0.90 (0.158)

Air Lay <3/4in Slope (AL12) Slope 45° 0.84 (0.148)

Air Lay <3/4in Horiz (AL13) Horizontal Roofs 0.82 (0.144)

Air Layer, 3/4 in to 4 in (1.9 cm to 10.2 cm)

Air Lay <4in Vert (AL21) Vertical Walls 0.89 (0.156)

Air Lay <4in Slope (AL22) SlOpC 450 0.87 (0152)

Air Lay <4in Horiz (A1.23) Horizontal Roofs 0.87 (0.152)

Air Layer, 4 in (10.2 cm) or more

Air Lay >4in Vert (AL31) Vertical Walls 0.92 (0.162)

Air Lay >4in Slope (AL32) Slope 45¢ 0.89 (0.1506)

Air Lay >4in Horiz (AL33) Horizontal Roofs 0.92 (0.161)

* A more extensive list of data can be found in the 1993 ASHRAE Handbook of Fundamentals, Chap. 22, Table 2
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CONSTRUCTION LIBRARY

The following tables list the constructions in the Library. Three categories are given: (1) exterior walls, (2) roofs, and
(3) interior walls.

The format of the tables is as follows. The first column gives the code-word that you use as the value of the
LAYERS keyword in LAYERS keyword in a CONSTRUCTION command. The second column gives a
description of the construction. The third column lists the materials that make up the construction. For example the
construction “ASH Wall-1”” contains the materials

HF-A2, HF-B3, HF-C2 and HF-E1, listed from outside to inside. These matetials can be found in the “Materials
Library” in this document. For example HF-A2 corresponds to the material with code-word “Face Brick 4in (HF-
A2).” These materials can also be found in Table 11, Chapter 26 of ASHRAE Handbook, 1989 Fundamentals,
American Society of Heating, Reftigerating, and Air-Conditioning Engineers, Inc.

The constructions in the library are so-called “ASHRAE constructions.” They are listed in Tables 13 and 18 of
Chapter 26 of ASHRAE Handbook, 1989 Fundamentals.

Because the construction code-words contain blanks they must be enclosed in double quotes when used in your
input. For example:

WALL-1 = CONSTRUCTION
TYPE
LAYERS

LAYERS
“ASH Wall-1”

14 Constructions



LIBRARIES & REPORTS

Exterior-Wall Constructions

ENVELOPE LIBRARIES

Table 3 Exterior-Wall Constructions

LAYERS

Code-word Description Materials (outside to inside)
ASH Wall-1 4 In. Face Brick, 2 In. Insulation, and 4 In. Light Wt. Concrete Block HF-A2 HF-B3 HF-C2,HF-E1
ASH Wall-2 4 In. Light Weight Concrete HF-C14 HF-E1

ASH Wall-3 4 In. Face Brick, Air Space and 8 In. Common Brick HF-A2 HF-B1,HF-C9,HF-E1
ASH Wall-4 4 In. Face Brick, Air Space and 8 In. Heavy Wt. Concrete Block HF-A2 HF-B1,HF-C8,HF-E1
ASH Wall-5 4 In. Face Brick, Air Space and 8 In. Light Weight Concrete Block HF-A2 HF-B1 HF-C7 HF-E1
ASH Wall-6 4 In. Face Brick, Air Space and 8 In. Clay Tile HF-A2 HF-B1,HF-C6,HF-E1
ASH Wall-7 4 In. Face Brick, Air Space and 2 In. Heavy Weight Concrete HF-A2,HF-B1,HF-C12, HF-E1
ASH Wall-8 4 In. Face Brick, Air Space and 4 In. Common Brick HF-A2 HF-B1 HF-C4 HF-E1
ASH Wall-9 4 In. Face Brick, Air Space and 4 In. Heavy Weight Concrete Block HF-A2 HF-B1,HF-C3 HF-E1
ASH Wall-10 4In. Face Brick, Air Space and 4 In. Light Weight Concrete Block HF-A2 HF-B1, HF-C2 HF-E1
ASH Wall-11 12 In. Heavy Weight Concrete HF-A1HF-C11,HF-E1

ASH Wall-12 8 In. Heavy Weight Concrete with 2 In. Insulation HF-A1,HF-C10,HF-B6,HF-E1
ASH Wall-13 8 In. Heavy Weight Concrete with 1 In. Insulation HF-A1,HF-C10,HF-B5,HF-E1
ASH Wall-14 8 In. Heavy Weight Concrete with Air Space HF-A1,HF-C10,HF-B1,HF-E1
ASH Wall-15 8 In. Heavy Weight Concrete HF-A1,HF-C10,HF-E1

ASH Wall-16 4 In. Face Brick, 8 In. Common Brick with 1 In. Insulation HF-A2,HF-C9,HF-B2 HF-E1
ASH Wall-17 4 In. Face Brick, 8 In. Common Brick with Air Space HF-A2 HF-C9,HF-B1,HF-E1
ASH Wall-18 4 In. Face Brick, Air Space and 4 In. Light Weight Block HF-A7 HF-B1 HF-C14

ASH Wall-19 Wall with 3 In. Fiberglass Insulation and Stucco Outside Finish HF-AG6,HF-B4, HF-A6

ASH Wall-20 Two-sided Brick Wall with Air Space HF-A7 HF-B1,HF-A2

ASH Wall-21 Brick Wall, 8 In. Concrete Block and No Air Space HF-A7 HF-C7,HF-AG

ASH Wall-22 Brick Wall with 4 In. Concrete Block HF-A7 HF-B1,HF-C3 HF-A6
ASH Wall-23 Brick Wall with 8 In. Concrete Block HF-A7 HF-B1, HF-C8,HF-A6
ASH Wall-24 Brick Wall with 6 In. Concrete HF-A7 HF-B1 HF-C15HF-A6
ASH Wall-25 Frame Wall with 2 In. Insulation and 4 In. Brick Veneer HF-A7 HF-B6,HF-A6

ASH Wall-26 Frame Wall with 2 In. Insulation HF-A6,HF-B6,HF-A6

ASH Wall-27 Metal Curtain Wall with 3 In. Insulation HF-A3 HF-B12,HF-A3

ASH Wall-28 Metal Curtain Wall with 2 In. Insulation HF-A3 HF-B6,HF-A3

ASH Wall-29 Metal Curtain Wall with 1 In. Insulation HF-A3 HF-B5 HF-A3

ASH Wall-30 Wall 12 In. Concrete with 2 In. Insulation on the Outside HF-A3 HF-B6,HF-C11,HF-A6
ASH Wall-31 Wall 8 In. Concrete with 2 In. Insulation on the Outside HF-A3 HF-B6,HF-C10,HF-AG6
ASH Wall-32 Wall 4 In. Concrete with 2 In. Insulation on the Outside HF-A3 HF-B6,HF-C5,HF-A6
ASH Wall-33 Wall 12 In. Concrete with 2 In. Insulation on the Inside HF-C11,HE-B6,HF-A6

ASH Wall-34 Wall 8 In. Concrete with 2 In. Insulation on the Inside HF-C10,HF-B6,HF-A6

ASH Wall-35 Wall 4 In. Concrete with 2 In. Insulation on the Inside HF-C5,HF-B6,HF-A6

ASH Wall-36 Frame Wall with 3 In. Insulation HF-A1,HF-B1,HF-B4 HF-E1
ASH Wall-37 Frame Wall with 2 In. Insulation HF-A1,HF-B1, HF-B3 HF-E1
ASH Wall-38 Frame Wall with 1 In. Insulation HF-A1HF-B1, HF-B2 HF-E1
ASH Wall-39 Frame Wall without Insulation HF-A1,HF-B1 HF-E1

ASH Wall-40 2 In. Insulation with 12 In. Heavy Weight Concrete HF-A1,HF-B3 HF-C11 HF-E1
ASH Wall-41 2 in. Insulation with 8 In. Heavy Weight Concrete HF-A1,HF-B3 HF-C10,HF-E1
ASH Wall-42 2 In. Insulation with 8 In. Common Brick HF-A1,HF-B3,HF-C9,HF-E1
ASH Wall-43 2 In. Insulation with 8 In. Heavy Weight Concrete Block HF-A1,HF-B3 HF-C8,HF-E1
ASH Wall-44 2 In. Insulation with 8 In. Light Weight Concrete Block HF-A1,HF-B3 HF-C7,HF-E1
ASH Wall-45 2 In. Insulation with 8 In. Clay Tile HF-A1,HF-B3 HF-C6,HF-E1
ASH Wall-46 2 In. Insulation with 4 In. Heavy Weight Concrete HF-A1 HF-B3 HF-C5,HF-E1
ASH Wall-47 2 In. Insulation with 4 In. Common Brick HF-A1,HF-B3 HF-C4 HF-E1
ASH Wall-48 2 In. Insulation with 4 In. Heavy Weight Concrete Block HF-A1,HF-B3 HF-C3,HF-E1
ASH Wall-49 2 In. Insulation with 4 In. Light Weight Concrete Block HF-A1,HF-B3 HF-C2,HF-E1
ASH Wall-50 2 In. Insulation with 4 In. Clay Tile HF-A1HF-B3 HF-C1,HF-E1
ASH Wall-51 4 In. Face Brick, 2 In. Insulation and 12 In. Heavy Weight Concrete HF-A2 HF-B3 HF-C11,HF-E1
ASH Wall-52 4 In. Face Brick, 2 In. Insulation and 8 In. Heavy Weight Concrete HF-A2 HF-B3 HF-C10,HF-E1
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ENVELOPE LIBRARIES

Table 3 Exterior-Wall Constructions

LAYERS

Code-word Description Materials (outside to inside)
ASH Wall-53 4 In. Face Brick, 2 In. Insulation and 8 In. Common Brick HF-A2 HF-B3 HF-C9,HF-E1
ASH Wall-54 4 In. Face Brick, Air Space and 12 In. Heavy Weight Concrete HF-A2 HF-B1 HF-C11 HF-E1
ASH Wall-55 4 In. Face Brick, Air Space and 8 In. Heavy Weight Concrete HF-A2,HF-B1 HF-C10,HF-E1
ASH Wall-56 4 In. Face Brick, 2 In. Insulation and 8 In. Heavy Weight Concrete Block HF-A2 HF-B3 HF-C8 HF-E1
ASH Wall-57 4 In. Face Brick, 2 In. Insulation and 8 In. Light Weight Concrete Block HF-A2 HF-B3 HF-C7 HF-E1
ASH Wall-58 2 In. Face Brick, 2 In. Insulation and 8 In. Clay Tile HF-A2 HF-B3 HF-C6,HF-E1
ASH Wall-59 4 In. Face Brick, 2 In. Insulation and 4 In. Heavy Weight Concrete HF-A2,HF-B3,HF-C5 HF-E1
ASH Wall-60 4 In. Face Brick, 2 In. Insulation and 4 In. Common Brick HF-A2 HF-B3 HF-C4,HF-E1
ASH Wall-61 4 In. Face Brick, 2 In. Insulation and 4 In. Heavy Weight Concrete Block HF-A2 HF-B3 HF-C3 HF-E1
ASH Wall-62 4 In. Face Brick with 8 In. Common Brick HF-A2,HF-C9,HF-E1

ASH Wall-63 8 In. Heavy Weight Concrete Block with 1 In. Insulation HF-A1 HF-C8,HF-B2, HF-E1
ASH Wall-64 8 In. Heavy Weight Concrete Block HF-A1HF-C8 HF-E1

ASH Wall-65 8 In. Light Weight Concrete Block with Insulation HF-A1 HF-C7 HF-B2, HF-E1
ASH Wall-66 8 In. Light Weight Concrete Block HF-A1HF-C7,HF-E1

ASH Wall-67 4 In. Face Brick, 8 In. Clay Tile and 1 In. Insulation HF-A2 HF-C6,HF-B2 HF-E1
ASH Wall-68 4 In. Face Brick, 8 In. ClayTile and Air Space HF-A2 HF-C6,HF-B1, HF-E1
ASH Wall-69 4 In. Face Brick with 8 In. Clay Tile HF-A2 HF-C6,HF-E1

ASH Wall-70 8 In. Clay Tile with 1 In.Insulation HF-A1HF-C6,HF-B2 HF-E1
ASH Wall-71 8 In. Clay Tile with Air Space HF-A1,HF-C6,HF-B1 HF-E1
ASH Wall-72 8 In. Clay Tile HF-A1,HF-C6,HF-E1

ASH Wall-73 4 In. Heavy Weight Concrete with 2 In. Insulation HF-A1HF-C5HF-B3 HF-E1
ASH Wall-74 4 In. Heavy Weight Concrete with 1 In. Insulation HF-A1HF-C5HF-B2 HF-E1
ASH Wall-75 4 In. Heavy Weight Concrete with Air Space HF-A1,HF-C5,HF-B1,HF-E1
ASH Wall-76 4 In. Heavy Weight Concrete HF-A1HF-C5,HF-E1

ASH Wall-77 4 In. Face Brick, 4 In. Common Brick and 1 In. Insulation HF-A2 HF-C4 HF-B2 HF-E1
ASH Wall-78 4 In. Face Brick, 4 In. Common Brick and Air Space HF-A2,HF-C4, HF-B1 HF-E1
ASH Wall-79 4 In. Face Brick with 4 In. Common Brick HF-A2 HF-C4, HF-E1

ASH Wall-80 4 In. Common Brick HF-A1,HF-C4 HF-E1

ASH Wall-81 4 In. Heavy Weight Concrete Block HF-A1,HF-C3,HF-E1

ASH Wall-82 4 In. Face Brick, 4 In. Light Wt. Concrete Block and 1 In. Insulation HF-A2 HF-C2,HF-B2, HF-E1
ASH Wall-83 4 In. Face Brick, 4 In. Light Wt. Concrete Block and Air Space HF-A2 HF-C2 HF-B1,HF-E1
ASH Wall-84 4 In. Face Brick with 4 In. Light Weight Concrete Block HF-A2,HF-C2,HF-E1

ASH Wall-85 4 In. Light Weight Concrete Block and 1 In. Insulation HF-A1 HF-C2,HF-B2,HF-E1
ASH Wall-86 4 In. Light Weight Concrete Block and Air Space HF-A1,HF-C2HF-B1 HF-E1
ASH Wall-87 4 In. Light Weight ConcreteBlock HF-A1,HF-C2,HF-E1

ASH Wall-88 4 In. Face Brick, 4 In. Clay Tile and 1 In. Insulation HF-A2,HF-C1,HF-B2 HF-E1
ASH Wall-89 4 In. Face Brick, 4 In. Clay Tile and Air Space HF-A2 HF-C1 HF-B1 HF-E1
ASH Wall-90 4 In. Face Brick and 4 In. Clay Tile HF-A2,HF-C1,HF-E1

ASH Wall-91 4 In. Clay Tile and 1 In. Insulation HF-A1,HF-C1,HF-B2 HF-E1
ASH Wall-92 4 In. Clay Tile and Air Space HF-A1 HF-C1,HF-B1,HF-E1
ASH Wall-93 4 In. Clay Tile HF-A1,HF-C1,HF-E1

ASH Wall-94 Sheet Metal with 1 In. Insulation HF-A3,HF-B2 HF-B1, HF-A3
ASH Wall-95 Sheet Metal with 2 In. Insulation HF-A3 HF-B3 HF-B1, HF-A3
ASH Wall-96 Sheet Metal with 3 In. Insulation HF-A3 HF-B4 HF-B1 HF-A3
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Table 4 Roof Constructions

LAYERS

Code-word Description Materials (outside to inside)

ASH Roof-1 Roof Terrace System HF-C12,HF-B1,HF-B6,HF-E2 HF-
E3,HF-C5 HF-E4 HF-E5

ASH Roof-2 4 In. Wood with 2 In. Insulation HF-E2, HF-E3,HF-B6,HF-B9,HF-
E4 HE-E5

ASH Roof-3 2.5 In. Wood with 2 In.Insulation HF-E2,HF-E3 HF-B6,HF-B8 HF-
FE4 HF-E5

ASH Roof-4 4 In. Wood with 2 In. Insulation HF-E2, HF-E3,HF-B6,HF-B7, HF-
E4 HE-E5

ASH Roof-5 4 In. Wood with 1 In. Insulation HF-E2 HF-E3,HF-B5,HF-B9,HF-
FE4 HF-E5

ASH Roof-6 2.5 In. Wood with 1 In. Insulation HF-E2, HF-E3,HF-B5,HF-B8 HF-
E4 HE-E5

ASH Roof-7 1 In. Wood with 1 In. Insulation HF-E2 HF-E3,HF-B5,HF-B7 HF-
FE4 HF-E5

ASH Roof-8 8 In. Light Weight Concrete HF-E2,HF-E3,HF-C16,HF-E4, HF-E5

ASH Roof-9 6 In. Light Weight Concrete HF-E2,HF-E3,HF-C15,HF-E4,HF-E5

ASH Roof-10 4 In. Light Weight Concrete HF-E2,HF-E3,HF-C14,HF-E4,HF-E5

ASH Roof-11 6 In. Heavy Weight Concrete with 2 In. Insulation HF-E2 HF-E3, HF-B6,HF-C13,HF-
E4 HF-E5

ASH Roof-12 4 In. Heavy Weight Concrete with 2 In. Insulation HF-E2 HF-E3,HF-B6,HF-C5,HF-
FE4 HF-E5

ASH Roof-13 2 In. Heavy Weight Concrete with 2 In. Insulation HF-E2 HF-E3 HF-B6,HF-C12 HF-
E4 HF-E5

ASH Roof-14 6 In. Heavy Weight Concrete with 1 In. Insulation HF-E2,HF-E3,HF-B5 HF-C13,HF-
FE4 HF-E5

ASH Roof-15 4 In. Heavy Weight Concrete with 1 In. Insulation HF-E2 HF-E3,HF-B5,HF-C5,HF-
E4 HF-E5

ASH Roof-16 2 In. Heavy Weight Concrete with 1 In. Insulation HF-E2,HF-E3,HF-B5 HF-C12,HF-
FE4 HF-E5

ASH Roof-17 Steel Sheet with 2 In. Insulationn HF-E2 HF-E3,HF-B6,HF-A3,HF-
BE4 HF-E5

ASH Roof-18 Steel Sheet with 1 In. Insulation HF-E2 HF-E3,HF-B5,HF-A3 HF-
FE4 HF-E5

ASH Roof-19 Roof Terrace System HF-C12,HF-B1, HF-B6,HF-E2 HF-
E3,HF-C5

ASH Roof-20 4 In. Wood with 2 In. Insulation HF-E2 HF-E3 HF-B6,HF-B9

ASH Roof-21 2.5 In. Wood with 2 In. Insulation HF-E2 HF-E3 HF-B6,HF-B8

ASH Roof-22 1 In. Wood with 2 In. Insulation HF-E2 HF-E3 HF-B6,HF-B7

ASH Roof-23 4 In. Wood with 1 In. Insulation HF-E2,HF-E3,HF-B5,HF-B9

ASH Roof-24 2.5 In. Wood with 1 In. Insulation HF-E2 HF-E3 HF-B5 HF-B8

ASH Roof-25 1 In. Wood with 1 In. Insulation HF-E2 HF-E3 HF-B5 HF-B7

ASH Roof-26 8 In. Light Weight Concrete HF-E2,HF-E3 HF-C16

ASH Roof-27 6 In. Light Weight Concrete HF-E2 HF-E3 HF-C15

ASH Roof-28 4 In. Light Weight Concrete HF-E2 HF-E3 HF-C14

ASH Roof-29 6 In. Heavy Weight Concrete with 2 In. Insulation HF-E2,HF-E3,HF-B6,HF-C13

ASH Roof-30 4 In. Heavy Weight Concrete with 2 In. Insulation HF-E2 HF-E3 HF-B6,HF-C5

ASH Roof-31 2 In. Heavy Weight Concrete with 2 In. Insulation HF-E2 HF-E3 HF-B6,HF-C12

ASH Roof-32 6 In. Heavy Weight Concrete with 1 In. Insulation HF-E2,HF-E3,HF-B5,HF-C13

ASH Roof-33 4 In. Heavy Weight Concrete with 1 In. Insulation HF-E2 HF-E3 HF-B5 HF-C5

ASH Roof-34 2 In. Heavy Weight Concrete with 1 In. Insulation HF-E2 HF-E3 HE-B5 HF-C12

ASH Roof-35 Steel Sheet with 2 In. Insulation HF-E2,HF-E3 HF-B6,HF-A3

ASH Roof-36 Steel Sheet with 1 In. Insulation HF-E2 HF-E3 HF-B5 HF-A3
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Interior-Wall Constructions
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Table 5 Interior-Wall Constructions

LAYERS
Code-word Description Materials (outside to inside)
ASH Int Wall-1 4 In. Clay Tile with 0.75 In.Plaster HF-E1 HF-C1 HF-E1

ASH Int Wall-2 4 In. Light Weight ConcreteBlock with 0.75 In. Plaster HF-E1,HF-C2,HF-E1
ASH Int Wall-3 4 In. Heavy Weight ConcreteBlock with 0.75 In. Plaster HF-E1 HF-C3 HF-E1
ASH Int Wall-4 4 In. Common Brick with 0.75 In. Plaster HF-E1 HF-C4 HF-E1
ASH Int Wall-5 4 In. Heavy Weight Concretewith 0.75 In. Plaster HF-E1,HF-C5HF-E1
ASH Int Wall-6 5 In. Clay Tile with 0.75 In. Plaster HF-E1,HF-C6,HF-E1
ASH Int Wall-7 8 In. Light Weight Concrete Block, Plastered Both Sides HF-E1,HF-C7 HF-E1
ASH Int Wall-8 8 In. Heavy Weight Concrete Block, Plastered Both Sides HF-E1 HF-C8 HF-E1
ASH Int Wall-9 8 In. Common Brick, Plastered Both Sides HF-E1 HF-C9 HF-E1
ASH Int Wall-10 8 In. Heavy Concrete, Plastered Both Sides HF-E1,HF-C10,HF-E1

ASH Int Wall-11

12 In. Heavy Concrete, Plastered Both Sides

HF-E1,HF-C11,HF-E1

ASH Int Wall-12 4 In. Clay Tile HEF-C1
ASH Int Wall-13 4 In. Light Weight Concrete Block HE-C2
ASH Int Wall-14 4 In. Heavy Weight Concrete Block HF-C3
ASH Int Wall-15 4 In. Common Brick HE-C4
ASH Int Wall-16 4 In. Heavy Weight Concrete HF-C5
ASH Int Wall-17 8 In. Clay Tile HE-C6
ASH Int Wall-18 8 In. Light Weight Concrete Block HE-C7
ASH Int Wall-19 8 In. Heavy Weight Concrete Block HF-C8
ASH Int Wall-20 8 In. Common Brick HE-C9
ASH Int Wall-21 8 In. Heavy Weight Concrete HF-C10
ASH Int Wall-22 12 In. Heavy Weight Concrete HF-C11
ASH Int Wall-23 Frame Partition with 0.75 In. Gypsum Board HF-E1,HF-B1,HF-E1
ASH Int Wall-24 1 In. Wood HE-B7
ASH Int Wall-25 2 In. Wood HE-B10
ASH Int Wall-26 3 In. Wood HF-B11
ASH Int Wall-27 4 In. Wood HE-B9

ASH Int Wall-28

Frame Partition with 1 In. Wood

HF-B7,HP-B1,HP-B7

ASH Int Wall-29 2 In. Furniture HF-B10,HF-B1,HF-B10
ASH Int Wall-30 3 In. Furniture HF-B11 HF-B1 HF-B11
ASH Int Wall-31 2 In. Heavy Weight Concrete Floor Deck HF-C12

ASH Int Wall-32 4 In. Heavy Weight Concrete Floor Deck HF-C5

ASH Int Wall-33 2 In. Light Weight Concrete Floor Deck HF-C5

ASH Int Wall-34 8 In. Heavy Weight Concrete Floor Deck HF-C10

ASH Int Wall-35 8 In. Light Weight Concrete Floor Deck HF-C7

ASH Int Wall-36 2 In. Wood Deck HF-B10

ASH Int Wall-37 3 In. Wood Deck HF-B11

ASH Int Wall-38 2 In. Heavy Weight Concrete Deck with False Ceiling HF-C10,HF-E4,HF-E5
ASH Int Wall-39 4 In. Heavy Weight Concrete Deck with False Ceiling HF-C5,HF-E4,HF-E5
ASH Int Wall-40 4 In. Light Weight Concrete Deck with False Ceiling HF-C2,HF-E4, HF-E5
ASH Int Wall-41 8 In. Heavy Weight Concrete Deck with False Ceiling HF-C10,HF-E4,HF-E5
ASH Int Wall-42 8 In. Light Weight Concrete Deck with False Ceiling HF-C7,HF-E4,HF-E5
ASH Int Wall-43 2 In. Wood Deck with False Ceiling HF-B10,HF-E4 HF-E5
ASH Int Wall-44 3 In. Wood Deck with False Ceiling HF-B11,HF-E4 HF-E5

ASH Int Wall-45

12 In. Heavy Weight Concrete Deck with False Ceiling

HF-C11,HF-E4, HF-E5

ASH Int Wall-46

4 In

. Wood Deck with False Ceiling

HF-B9,HF-E4,HF-E5

ASH Int Wall-47

Stee

1 Deck with False Ceiling

HF-A3,HE-E4,HF-E5
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WINDOW LIBRARY

This section summarizes the available glazings in the window library. Single-pane entries are given first, followed by
double-, triple-, and quadruple-pane. For a given number of panes, clear and low-iron glazings are given first,
followed by tinted, reflective, low-E, and electrochromic options.

You can find the best GLASS-TYPE-CODE for a particular glazing product by matching the number of panes,
glass thickness, gap width, tint, coating, and gas fill from the manufacturer's data sheet with the corresponding
information in Table 6. Manufacturer's values for shading coefficient, transmittance, and reflectance can be used to
check your selection. If you can't find a good match, you can create your own glazing layer-by-layer using the
Window Layer Method.

The terminology used in the glazing descriptions is as follows:

Table 7 Library Terminology

Term Description
Clear: No impurities added to the glass mix.
Low Iron: Clear glass with a low iron content, resulting in higher transmittance.
Tint: Outer pane is tinted with inorganic materials to increase absorption in certain areas of

the visible spectrum in order to produce a certain colot.

Ref: Reflective; i.e., a metallic coating is applied to one surface of a pane in order to
increase solar reflection. Ref-A refers to stainless steel coatings, Ref-B to titanium,
Ref-C to pewter, and Ref-D to tin-oxide. L, M, and H used with Clear and Tint refer
to low, medium, and high transmittance coating, respectively.

Low-E: A low emissivity metallic coating is applied in order to increase thermal IR reflectance.
The coated surface is indicated by en = v, where n = 1 is the outside of the outer
pane, n = 2 is the inside of the outer pane, etc., and v is the emissivity (see, for
example, G-T-C = 2635, where €2 = 0.1 indicates a coating with an emissivity of 0.1
on surface #2).

Film: A polyester film (with low-E coating) stretched between glass panes. The
approximate visible transmittance of the film (in percent) is shown as (nn); see, for
example, G-T-C = 3641.

Electrochromic: A coating that makes the glazing more absorbing or more reflecting as the voltage
applied to glazing changes.

Bleached: The clearest state of electrochromic glass.

Colored: The darkest state of electrochromic glass.
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Table 8 Column Headings in Glazing Table

Heading Desctiption

G-T-C: The GLASS-TYPE-CODE. The first digit is the number of panes. The second digit
is O for clear or low-iron; 2 for tinted but no coating; 4 for reflective coating with
clear or tinted glass; 6 for low-E coating on clear or tinted glass, and 8 for
electrochromic glass.

U-SL: Center-of-glass U-value in SI units (W/m2-K) for ASHRAE winter conditions [-
17.8C (OF) outside temperature, 21.1C (70F) inside temperature, 6.71 m/s (15 mph)
windspeed and zero incident solar radiation|. The program calculates the overall
conductance of a window as the area-weighted average of the center-of-glass U-value,
the edge-of-glass U-value and the frame U-value. The center-of-glass U-value includes
a combined convective plus radiative outside air film conductance of 28.7 W/m2-K.

U-IP: Center-of-glass U-value in inch-pound units (Btu/ft2-h-F) for ASHRAE winter
conditions. Includes a combined convective plus radiative outside air film
conductance of 5.0 Btu/ft2-h-F.

SC: Center-of-glass ASHRAE shading coefficient for ASHRAE summer conditions [35C
(95F) outside temperature, 24C (75F) inside temperature, 3.3 m/s (7.5 mph)
windspeed, and near-normal incident solar radiation of 783 W/m2 (248 Btu/h-ft2)].

SHGC: Center-of-glass solar heat gain coefficient at near normal incidence for ASHRAE
summer conditions.

Tsol: Center-of-glass solar transmittance for all glazing layers, at normal incidence.

Rfsol: Center-of-glass solar reflectance for all glazing ayers for radiation incident from the
front at normal incidence.

Tvis: Center-of-glass visible transmittance for all glazing layers, at normal incidence.

Rtvis: Center-of-glass visible reflectance for all glazing layers for radiation incident from the

front at normal incidence.

Pane #n ID: Identification number of the nth solid layer (pane) in the glazing assembly. The panes
are numbered from the outdoor side of the window to the room side. (For windows
in an intetior wall between a sunspace and adjacent room, the "outdoor" side is the
sunspace side.) The properties of this layer are given in the “Glass Layers Library” in
this document. Although called the "Window Layer Library", some of the entries are
for plastic films. (This library was used with WINDOW-4 to create the Window

Library.)

Pane #n Wid: Thickness of the nth pane (mm).

GAP #1n Gas: Type of gas (air, argon, etc.) in the nth gap. Gaps are numbered from the outdoor
side of the window to the room side.

Gap #n Wid: Thickness of the nth gap (mm).

Legacy DOE-2 Window Library

The Following tables 9-15 contain the legacy version of the DOE-2 Window Library as it was previously published
for DOE-2.1E and DOE-2.2 prior to version 44d.
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Table 6 Windows - Single Glazing

Pane #1
G-T-C USSI UIP SC SHGC Tsol Rfsol Tvis Rfvis Id Wid

Single Clear

1000 6.31 1.11 1.00 .86 .84 .08 90 .08 2 3.0

1001 6.17 1.09 .95 .81 77 .07 .88 .08 3 6.0
Single Low Iron

1002 6.31 1.11 1.05 .90 90 .08 91 .08 14 3.0

1003 6.22 1.10 1.04 .90 .89 .08 91 .08 16 5.0
Single Tint Bronze

1200 6.31 1.11 .84 .73 .64 06 69 .06 5 3.0

1201 6.17 1.09 .71 .61 .48 .05 .53 .06 6 6.0
Single Tint Green

1202 6.31 1.11 .83 72 .63 .06 .82 .08 11 3.0

1203 6.17 1.09 .71 .61 .49 .06 .75 .07 12 6.0
Single Tint Grey

1204 6.31 1.11 .83 71 .63 .06 61 .06 8 3.0

1205 6.17 1.09 .69 .59 .46 .05 .43 .05 9 6.0
Single Tint Blue

1206 6.17 1.09 .71 .61 48 .05 57 .06 17 6.0
Single Ref-A Clear-L

1400 490 .86 .23 .19 .07 34 .08 .41 200 6.0
Single Ref-A Clear-L

1401 5.11 .90 .29 .25 A1 .27 .14 31 201 6.0
Single Ref-A Clear-L

1402 541 95 .36 31 16 22 20 .25 202 6.0
Single Ref-A Tint-L

1403 493 .87 .26 .22 .04 15 05 .17 210 6.0
Single Ref-A Tint-M

1404 5.11 .90 .29 .25 .06 .13 .09 14 211 6.0
Single Ref-A Tint-H

1405 529 .93 .34 .29 10 11 10 .11 212 6.0
Single Ref-B Clear-L

1406 544 96 .35 31 15 22 20 .23 220 6.0
Single Ref-B Clear-H

1407 5.50 .97 .45 .39 .24 .16 .30 16 221 6.0
Single Ref-B Tint-L

1408 493 .87 .26 .23 .04 13 05 .09 230 6.0
Single Ref-B Tint-M

1409 5.05 .89 .33 .28 10 11 13 .10 231 6.0
Single Ref-B Tint-H

1410 5.50 .97 .40 .34 .15 .09 .18 .08 232 6.0
Single Ref-C Clear-L

1411 499 .88 .29 .25 11 25 13 .28 240 6.0
Single Ref-C Clear-M

1412 523 .92 .37 .32 17 20 19 21 241 6.0
Single Ref-C Clear-H

1413 535 .94 41 .35 .20 .16 .22 17 242 6.0
Single Ref-C Tint-L

1414 499 .88 .29 .25 .07 13 .08 .13 250 6.0
Single Ref-C Tint-M

1415 523 .92 .34 .29 10 10 11 .10 251 6.0
Single Ref-C Tint-H

1416 5.35 .94 .37 31 12 .09 .13 .09 252 6.0
Single Ref-D Clear

1417 6.12 1.08 .58 .50 43 31 33 45 260 6.0
Single Ref-D Tint

1418 6.12 1.08 .53 .46 30 14 25 .18 270 6.0
Single Low-E Clear (e2=.4)

1600 4.99 .88 91 .78 .75 .10 .85 12 300 3.0
Single Low-E Clear (e2=.2)
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G-T-C U-SI U-IP SC SHGC Tsol Rfsol
1601 4.34 .76 .89 77 74 .09
1602 4.27 .75 .84 72 .68 .09
Single Electrochromic Absorbing Bleached/Colored
1800 6.17 1.09 .98 .84 .81 .09
1801 6.17 1.09 .36 31 A1 .18
Single Electrochromic Reflecting Bleached/Colored
1802 6.17 1.09 .85 .73 69 .17
1803 6.17 1.09 .34 .29 .10 .22
G-T-C U-SI U-IP SC SHGC Tsol Rfsol
Double Clear
2000 323 57 .88 76 70 13
2001 279 .49 .89 .76 .70 13
2002 261 46 .89 .76 70 13
2003 316 56 .81 .69 60 11
2004 274 48 .81 .70 .60 11
2005 256 45 81 .70 60 11
Double Low Iron
2006 323 57 .96 .83 81 14
2007 279 49 .96 .83 81 14
2008 261 46 .96 .83 81 .14
2009 318 56 .95 .82 80 .14
2010 276 49 .95 .82 80 .14
2011 258 45 .95 .82 80 .14
Double Tint Bronze
2200 323 57 .72 .62 54 .09
2201 279 49 .72 .62 54 .09
2202 261 .46 72 .62 54 .09
2203 316 56 57 49 38 .07
2204 274 48 57 49 38 .07
2205 256 .45 .56 49 .38 .07
Double Tint Green
2206 323 57 .72 .62 53 .09
2207 279 49 71 .61 .53 .09
2208 261 46 71 61 53 .09
2209 316 56 .58 .50 38 .07
2210 274 48 57 49 .38 .07
2211 256 .45 57 49 .38 .07
Double Tint Grey
2212 323 57 71 .61 .53 .09
2213 279 49 71 61 53 .09
2214 261 46 .70 61 53 .09
2215 316 .56 .55 A7 .35 .07
2216 274 .48 54 AT .35 .07
2217 256 45 54 A7 35 .07
Double Tint Blue
2218 316 56 .57 49 37 .07
2219 274 48 57 49 37 .07
2220 256 .45 .56 49 37 .07

Tvis

.82

.81

.85
.13

.82
.16

Rfvis
A1

A1

.10
.08

A1
.07

Pane #1

1d Wid
350 3.0
351 6.0
700 6.0
701 6.0
702 6.0
703 6.0

Table 7 Windows - Double Glazed

Tvis

81
81
.81
.78
.78
.78

.84
.84
.84
.83
.83
.83

.62
.62
.62
47
47
A7

74
74
74
.66
.66
.66

.55
.55
.55
.38
.38
.38

.50
.50
.50

Rfvis

15
15
15
14
14
14

15
15
15
15
15
15

.10
.10
10
.08
.08
.08

13
A3
13
12
12
12

.09
.09
.09
.07
.07
.07

.09
.09
.09

Pane #1 Gap #1
Id Wid Gas Wid
2 30 Ar 63
2 30 Ar 127
2 30 Arg 127
3 60 Ar 63
3 60 Ar 127
3 6.0 Arg 127
14 30 Ar 63
14 30 Ar 127
14 30 Arg 127
16 5 Ar 6.3
16 5 Air 127
16 5 Ag 127
5 30 Ar 63
5 30 Ar 127
5 30 Arg 127
6 60 Ar 63
6 6.0 Ar 127
6 60 Arg 127
11 30 Ar 63
11 30 Ar 127
11 30 Arg 127
12 60 Ar 63
12 60 Ar 127
12 6.0 Arg 127
8 30 Ar 63
8 30 Ar 127
8 30 Arg 127
9 60 Ar 63
9 6.0 Ar 127
9 6.0 Arg 127
17 60 Ar 63
17 6.0 Ar 127
17 60 Arg 127

ENVELOPE LIBRARIES

Pane #2

Id

W w w NN N

14
14
16
16

W w w NN N W W w NN

W W w NN N

w w

Wid

3.0
3.0
3.0
6.0
6.0
6.0

3.0
3.0
3.0
5.0
5.0
5.0

3.0
3.0
3.0
6.0
6.0
6.0

3.0
3.0
3.0
6.0
6.0
6.0

3.0
3.0
3.0
6.0
6.0
6.0

6.0
6.0
6.0
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G-I-C USI U-IP
Double Ref-A Clear-L
2400 279 .49
2401 226 .40
2402 202 .36
Double Ref-A Clear-M
2403 286 .50
2404 235 41
2405 213 .38
Double Ref-A Clear-H
2406 295 .52
2407 247 44
2408 226 .40
Double Ref-A Tint-L
2410 280 .49
2411 227 .40
2412 2.04 .36
Double Ref-A Tint-M
2413 286 .50
2414 235 41
2415 213 .38
Double Ref-A Tint-H
2416 292 51
2417 242 43
2418 221 .39
Double Ref-B Clear-L
2420 296 .52
2421 248 44
2422 227 .40
Double Ref-B Clear-H
2426 298 .53
2427 250 .44
2428 230 41
Double Ref-B Tint-L
2430 2.80 .49
2431 227 40
2432 204 .36
Double Ref-B Tint-M
2433 284 50
2434 233 41
2435 210 .37
Double Ref-B Tint-H
2436 298 .53
2437 250 .44
2438 230 41
Double Ref-C Clear-L
2440 282 .50
2441 230 41
2442 207 .36
Double Ref-C Clear-M
2443 290 51
2444 240 42
2445 218 .38
Double Ref-C Clear-H
2446 294 52
2447 245 43
2448 223 .39
Double Ref-C Tint-L
2450 282 .50
2451 230 41

SC

A7
.15
14

.22
.20
.20

.27
.26
.25

.18
.15
.15

.20
.18
A7

.24
22
21

27
.25
.25

.35
.34
.34

.18
.16
5

.24
22
21

.29
27
27

22
.20
.20

.28
27
.26

.32
.30
.30

21
.19

SHGC  Tsol
14 .05
13 .05
12 .05
19 .09
17 .09
17 .09
.23 13
22 13
22 13
15 .03
13 .03
13 .03
17 .05
15 .05
15 .05
21 .08
19 .08
19 .08
.23 12
22 12
21 12
.30 19
.29 19
.29 .19
15 .03
14 .03
13 .03
.20 .08
19 .08
.18 .08
.25 12
.23 12
.23 12
19 .09
.18 .09
17 .09
.24 14
.23 14
.23 14
27 .16
.26 .16
.26 .16
.18 .06
.16 .06

Rfsol

.34
.34
.34

.27
27
27

22
.22
22

5
15
15

A3
A3
A3

A1
A1
A1

22
22
22

.16
.16
.16

A3
A3
A3

A1
A1
A1

.09
.09
.09

.25
.25
.25

.20
.20
.20

.16
.16
.16

13
13

Tvis

.07
.07
.07

13
13
A3

.18
18
.18

.05
.05
.05

.08
.08
.08

.09
.09
.09

18
.18
18

.27
27
27

.05
.05
.05

12
a2
12

.16
.16
.16

12
12
12

A7
17
a7

.20
.20
.20

.07
.07

Rfvis

41
41
41

31
31
31

.25
.25
.25

A7
17
17

14
14
14

A1
A1
A1

.23
.23
.23

17
17
A7

.09
.09
.09

.10
.10
.10

.08
.08
.08

.28
.28
.28

21
21
21

17
17
A7

13
13

Pane #1 Gap #1 Pane
d Wid Gas

200 6.0 Airr
200 6.0 Air
200 6.0 Arg

201 60 Ar
201 60 Air
201 60 Ag

202 60 Air
202 60 Air
202 60 Armg

210 6.0 Air
210 6.0 Air
210 6.0 Arg

211 60 Arr
211 60 Air
211 60 Ag

212 60 Air
212 60 Air
212 60 Amg

220 6.0 Air
220 6.0 Air
220 6.0 Arg

221 60 Ar
221 60 Arr
21 60 Ag

230 60 Air
230 60 Air
230 60 Armg

231 60 Air
231 6.0 Air
231 6.0 Arg

232 60 Arr
232 60 Arr
232 60 Ag

240 60 Air
240 60 Air
240 60 Armg

241 60 Air
241 60 Air
241 6.0 Arg

242 60 Arr
242 60 Air
242 60 Ag

250 6.0 Air
250 60 Air

Wid

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7

Table 8 Windows - Reflective Glazing

1d

w

ENVELOPE LIBRARIES

Wid

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
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G-T-C USI U-IP SC

2452 207 .36 .18
Double Ref-C Tint-M

2453 290 51 24

2454 240 42 .22

2455 218 .38 21
Double Ref-D Tint-H

2456 294 52 .26

2457 245 43 .24

2458 223 .39 24
Double Ref-D Clear

2460 3.15 .56 .49

2461 272 .48 49

2462 254 45 49
Double Ref-D Tint

2470 315 .56 41

2471 272 A8 .40

2472 254 45 .40

G-T-C U-SI U-IP SC
Double Low-E (e3=.4) Clear
2600 285 .50 .84
2601 230 .41 .85
2602 2.05 .36 .85
Double Low-E (e3=.2) Clear
2610 2.61 .46 .84
2611 199 .35 .85
2612 170 .30 .86
2613 257 .45 77
2614 196 .35 .78
2615 167 .29 .79
Double Low-E (e2=.1) Clear
2630 247 44 .69
2631 181 .32 .69
2632 148 .26 .69
2633 243 .43 .65
2634 178 .31 .65
2635 146 .26 .66
Double Low-E (e2=.1) Tint
2636 243 .43 45
2637 178 31 43
2638 146 .26 43
Double Low-E (e3=.1) Clear
2640 247 44 74
2641 181 .32 .75
2642 148 .26 .75
Double Low-E (e2=.04) Clear
2660 2.38 .42 .51
2661 168 .30 51
2662 134 24 .50
Double Low-E (e3=.04) Clear
2663 241 42 49
2664 1.67 .29 48
2665 132 .23 48
Double Low-E (e2=.04) Tint
2666 241 42 .35
2667 1.67 .29 .33
2668 1.32 .23 .32

SHGC  Tsol
A5 .06
21 .08
19 .08
19 .08
.23 .10
21 .10
.20 .10
42 34
42 .34
42 34
.35 24
.35 .24
.34 .24

SHGC  Tsol
72 .63
.73 .63
73 .63
72 .62
73 .62
74 .62
.66 .53
.67 .53
.68 .53
.60 .54
.60 54
.59 54
.56 A7
.56 A7
.56 A7
.39 .28
37 .28
37 .28
.63 54
.64 54
.65 54
44 .39
44 .39

43 .39
42 34
42 .34
42 .34
31 21
.29 21
.28 21

Rfsol

A3

.10
.10
.10

.09
.09
.09

.32
.32
.32

15
5
15

Table 9 Windows — Low-emissivity Glazings

Rfsol

15
15
15

15
15
15
13
A3
A3

22
22
22
.20
.20
.20

.10
.10
.10

.23
.23
.23

.36
.36
.36

31
31
31

14
14
14

Tvis
.07

.10
.10
.10

A2
a2
a2

31
31
31

.23
.23
.23

Tvis

a7
a7
77

74
74
74
72
72
72

77
a7
a7
.75
.75
75

RRR

a7
a7
a7

.70
.70
.70

.68
.68
.68

41
41
41

Rivis
A3

.10
.10
.10

.09
.09
.09

46
46
46

19
19
19

Rfvis

.18
.18
.18

.18
.18
.18
17
A7
17

14
14
14
A1
A1
A1

.05
.05
.05

A3
A3
A3

A2
A2
A2

A2
A2
A2

.08
.08
.08

Pane #1 Gap #1 Pane

Id Wid  Gas
250 60 Amg

251 60 Air
251 60 Air
251 60 Armg

252 60 Air
252 6.0 Air
252 6.0 Arg

260 6.0 Air
260 6.0 Air
260 6.0 Arg

270 6.0 Air

270 60 Air
270 60 Armg

Pane #1 Gap #1 Pane
Id  Wid Gas

2 30 Ar

2 30 Air
2 30 Arg
2 30 Air
2 30 Airr
2 30 Amg
3 6.0 Airr
3 6.0 Air
3 6.0 Arg

400 3.0 Air
400 30 Air
400 30 Arg
401 6.0 Air
401 6.0 Air
401 6.0 Arg

451 60 Air
451 60  Air
451 60 Ag

2 30 Ar
2 30 Ar
2 30 Ag

500 3.0 Air
500 3.0 Air
500 30 Arg

501 60 Air
501 60 Air
501 60 Amg

550 60 A
550 60 A
550 60 Arg

Wid
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

Wid

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

6.3
12.7
12.7

1d

w

Id

300
300
300

350
350
350
351
351
351

W wWwwWwNNN

w w

400
400
400

N
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Wid
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

6.0
6.0
6.0

Wid

3.0
3.0
3.0
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Table 10 Windows — Electrochromic Glazings

Pane #1 Gap #1 Pane

G-T-C USI U-IP SC SHGC Tsol Rfsol Tvis Rfvis Id Wid ~ Gas
Double Electrochromic Absorbing Bleached/Colored, 6.3-mm Gap

2800 243 043 .85 .73 .64 14 .76 16 704F 6.0 Air

2801 243 043 21 .18 .09 .18 12 08 705F 6.0 Air
Double Electrochromic Absorbing Bleached/Colored, 12.7-mm Gap

2802 178 0.31 .86 74 .64 14 .76 16 704F 6.0 Air

2803 178 031 .19 .20 .16 .18 12 08 705F 6.0 Air
Double Electrochromic Absorbing Bleached/Colored, 12.7-mm Gap, Argon

2804 149 0.26 .86 74 .64 14 .76 16 704F 6.0 Arg

2805 149 026 .18 15 .09 .18 12 08 705F 6.0 Arg
Double Electrochromic Reflecting Bleached/Colored, 6.3-mm Gap

2820 243 043 73 .63 .55 21 .73 17 706F 6.0 Air

2821 243 043 .20 17 .09 22 14 08 707F 6.0 Air
Double Electrochromic Reflecting Bleached/Colored, 12.7-mm Gap

2822 178 031 74 .64 .55 21 .73 17 706F 6.0 Air

2823 178 031 .17 15 .09 22 14 08 707F 6.0 Air
Double Electrochromic Reflecting Bleached/Colored, 12.7-mm Gap, Argon

2824 149 0.26 74 .64 .55 21 .73 17 706F 6.0 Arg

2825 149 026 .16 15 .09 22 14 08 T707F 6.0 Arg
Double Low-E (e2=.029) Electrochromic Absorbing Bleached/Colored, 6.3-mm Gap

2840 233 041 51 44 .34 .33 .66 14  704F 6.0 Air

2841 233 041 .18 .16 .06 19 .10 08 705F 6.0 Air
Double Low-E (e2=.029) Electrochromic Absorbing Bleached/Colored, 12.7-mm Gap

2842 164 0.29 .59 51 34 .33 .66 14 704F 6.0 Air

2843 164 029 .15 13 .06 19 .10 08 T705F 6.0 Air
Double Low-E (e2=.029) Electrochromic Absorbing Bleached/Colored, 12.7-mm Gap, Argon

2844 133 0.23 .60 .52 34 .33 .66 14 704F 6.0 Arg

2845 133 023 .14 12 .06 19 .10 08 705F 6.0 Arg
Double Low-E (e2=.029) Electrochromic Reflecting Bleached/Colored, 6.3-mm Gap

2860 233 041 54 46 .32 .32 .64 14 706F 6.0 Air

2861 233 041 .18 .16 .07 22 12 08 T707F 6.0 Air
Double Low-E (e2=.029) Electrochromic Reflecting Bleached/Colored, 12.7-mm Gap

2862 164 0.29 .55 47 .32 .32 .64 14 706F 6.0 Air

2863 1.64 029 .16 14 .07 22 12 08 707F 6.0 Air
Double Low-E (e2=.029) Electrochromic Reflecting Bleached/Colored, 12.7-mm Gap, Argon

2864 133 0.23 .56 48 .32 .32 .64 14 706F 6.0 Arg

2865 133 023 .15 13 .07 22 12 08 707F 6.0 Arg
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Table 11 Windows — Triple Glazing

Pane #1 Gap #1 Pane #2 Gap #2 Pane #3
GT-C USI UIP SC SHGC Tsol Rfsol Tvis Rfvis 1d Wid  Gas  Wid Id Wid Gas Wid 1d Wid

Triple Clear

3001 2.19 .39 .79 .68 .60 A7 74 .20 2 3.0 Arr 63 2 3.0 Air 6.3 2 3.0

3002 1.79 .32 .79 .68 .60 A7 74 .20 3.0 Arr 127 3.0 Air 12.7 3.0

3002 1.64 .29 .79 .68 .60 A7 74 .20 2 30 Arg 127 2 30 Arg 127 2 3.0
Triple Low-E (e5=.1) Clear

3601 1.81 .32 .67 .57 .46 .24 .70 .18 2 30 Arr 63 2 3.0 Air 6.3 400 3.0

3602 1.28 .23 .67 .58 .46 .24 .70 .18 3.0 Air 127 2 3.0 Air 12.7 400 3.0

3603 1.06 .19 .67 .58 .46 .24 .70 .18 2 30 Arg 127 2 30 Arg 127 400 3.0
Triple Low-E (e2=e5=.1) Clear

3621 155 .27 .54 A7 .36 .29 .66 17 400 3.0 Airr 63 2 3.0 Air 6.3 400 3.0

3622 .99 .17 .55 A7 .36 .29 .66 17 400 3.0 Air 127 3.0 Air 12.7 400 3.0

3623 .77 .14 .55 A7 .36 .29 .66 17 400 3.0 Arg 127 2 30 Arg 127 400 3.0
Triple Low-E Film (88) Clear

3641 1.83 .32 .66 .57 .48 .28 71 .18 2 30 Arr 63 600 0.1  Air 6.3 2 3.0

3642 1.32 .23 .67 .57 .48 .28 71 .18 2 30 AIr 127 600 0.1 Air 12.7 2 3.0
Triple Low-E Film (77) Clear

3651 1.79 .32 .53 .46 .38 .38 .64 .24 2 30 Arr 63 601 0.1 Air 6.3 2 3.0

3652 1.26 .22 .54 A7 .38 .38 .64 .24 2 30 AIr 127 601 0.1 Air 12.7 2 3.0
Triple Low-E Film (66) Clear

3661 1.75 .31 41 .35 .26 .40 .54 31 3 6.0 AIr 6.3 602 0.1 Air 6.3 3 6.0

3662 1.23 .22 42 .36 .26 .40 .54 31 3 6.0 AIr 127 602 0.1 Air 12.7 3 6.0
Triple Low-E Film (66) Tint

3663 1.75 .31 .30 .26 .16 .18 .32 14 6 6.0 AIr 6.3 602 0.1 Air 6.3 3 6.0

3664 1.23 .22 .29 .25 .16 .18 .32 14 6 6.0 Air 127 602 0.1 Air 12.7 3 6.0
Triple Low-E Film (55) Clear

3671 1.74 31 .35 .30 21 44 .45 .37 3 6.0 AIr 6.3 603 0.1 Air 6.3 3 6.0

3672 122 .22 .36 31 .21 44 .45 .37 3 6.0 Air 127 603 0.1 Air 12.7 3 6.0
Triple Low-E Film (55) Tint

3673 1.74 31 .26 .23 13 .19 .27 .16 6 6.0 Air 6.3 603 0.1 Air 6.3 3 6.0

3674 122 .22 .25 .22 13 .19 .27 .16 6 6.0 AIr 127 603 0.1 Air 12.7 3 6.0
Triple Low-E Film (44) Tint

3681 1.74 31 .23 .20 .10 21 .22 .18 6 6.0 Air 6.3 604 0.1 Air 6.3 3 6.0

3682 1.21 .21 .22 .19 .10 21 .22 .18 6 6.0 Air 127 604 0.1 Air 12.7 3 6.0
Triple Low-E Film (33) Tint

3691 1.74 31 .19 .16 .07 .23 17 .23 6 6.0 Air 6.3 605 0.1 Air 6.3 3 6.0

3692 1.20 .21 17 .15 .07 .23 17 .23 6 6.0 Air 127 605 0.1 Air 12.7 3 6.0

N N
N
N

N

Table 12 Windows — Quadruple Glazing

Pane #1 Gap #1 Pane #2 Gap #2 Pane #3
G-T-C USI U-IP SC SHGC Tsol Rfsol Tvis Rfvis Id Wid  Gas  Wid Id Wid Gas  Wid 1d Wid

Quadruple, Two Low-E Glass, Two Low-E Film, Clear. Krypton
4651 66 .12 .52 45 34 34 62 21 2 30 Kry 79 600 0.1 Kry 3.2 600 0.1

Gap #3 Pane #4
Gas Wid Id Wid
Kry 7.9 2 3.0

Window Manufacturers Window Library

These window entries reflect actual products sold on the market as of mid-2006. Depending on whether the glazing
system is single glazed, double glazed or triple glazed, the user can select a window with a glazing system from a
specific glass manufacturer. The user needs to be familiar with the glass types offered by a manufacturer in order to
select the corresponding window system from the library. A listing of the new window library follows this
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discussion. The listing is set up the same way as the existing DOE-2 Window Library with the addition of the name
for each pane of glass. If the user cannot find the window in the library, we recommend creating the window in
WINDOW 5 and importing it to eQUEST.

The new windows were created in WINDOW 5.2 using glass from release 14.4 of the International Glazing
Database (IGDB 14.4). The International Glazing Database includes spectral data for glass manufactured by all
glass manufacturers who have chosen to submit their data for peer review to Lawrence Berkeley National
Laboratory. Use of these windows improves the accuracy of the calculations because the windows represent actual
products and the simulations employ the angular properties of the glazing systems from WINDOW 5.2.

The new Glass Manufacturer Window Library is organized by type of window (single, double, triple), the
manufacturer, and the glass type. The user selects single, double or triple-glazed units by manufacturer. The list of
products offered by a manufacturer has a window name and a desctiption. The window name gives an abbreviated
name for each glazing layer separated by the gas fill type, e.g. Brz /Air/Clr 6. . The description of the glazing
system indicates the window library identification number, U-Factor, SHGC and visible light transmittance for the
glazing system.

In the window name, the first glazing listed represents the outboard lite. In units with multiple glazings, the gas fill is
either air or argon (Arg). For air, two different widths were modeled. Airl designates a 6.3 mm (0.25 in) gap in the
double and triple glazed units. In the double glazed units, Air or Arg cotresponds to a 12.7 mm (0.5 in) gap. In the
triple glazed units with suspended films, Air corresponds to a 9.5 mm (0.375 in.) gap width.

The thickness of the glass in the glazing system is given at the end of the window name. There is 3mm (3) and
6mm (0) glass. Typically, 3mm glass is used on residential-scale projects and 6mm glass is used for commercial
applications. All double-glazed units with 6mm glass have a gap that is air-filled and 12.7 mm (0.5 in) wide. Itis rare
to see the narrower gap widths on commercial projects; however, a user can use WINDOW 5.2 to create such a
product.

The window ID number can be used to reference the window library documentation and see the details of the
glazing system. In the window ID number, the first three digits have significance:

6 2 4 0
Thhe " T The tenths digit
t 'o.us'a‘m ths The hundredths identifies the
dligltd“ t}ie digit identifies glass type.
\V.n ow ype the
(smglei c)l()uble manufacturer.
o triple

In this set of library entries all window ID’s in the 5000 range are single glazed; those in the 6000 range are double
glazed and those in the 7000 range are triple glazed. Within each of these window types, glass manufacturer have
been assigned a range of ID’s. Window ID numbers between 5000 and 5100, and 6000 and 6100 represent generic
glazing. Clr/Tint glazings are those glass types that are produced by multiple manufacturers and have neatly the
same performance, such as clear, bronze, grey and green. The range of ID’s for AFG are in the 100’s, so 5100 to
5199 and 6100 to 6199 are AFG products.

Because there are so many different types of glass, the library attempts to segregate the most common glass types.
Windows with clear glass are assigned ID’s between 0 and 10 within the window type and manufacturer categories.
For example, a window ID of 6120 is a double-glazed window from AFG and has grey tinted glass. Coding by glass
types falls apart with all the different kinds of coatings, so verify that you have selected the appropriate window. The
table below shows the corresponding ID’s for each manufacturer.
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G-T-C

Single Clr/Tint
5000
5001
5002
5003
5004
5005
5006
5007
5010
5011
5020
5021
5030
5031

ENVELOPE LIBRARIES

Guide to Glass Manufacturer Window Library ID’s
Window Manufacturer Glass Type
ID Type ID Name ID Type
5000 Single <100 Clr/Tint <10 Clear
6000 Double 100 AFG 10 Bronze
7000 Triple 200 Visteon 20 Grey
300 Cardinal 30 Green
400 Guardian 40 Blue
500 PPG 45 Bluegreen
600 Viracon >50 Low-E on Clear
Interpane (not
700 included)
800 Pilkington
Pane #1 Pane #1 IGDB
Name U-SI  U-IP SC SHGC Tsol Rfsol Tvis Rfvis Id Wid Glass Name
CIr3 588 1.04 0.99 0.86 0.83 0.08 090 0.08 102 3.0 Generic Clear Glass
Clr 6 578 1.02 0.94 0.82 0.77 0.07 0.88 0.08 103 5.7 Generic Clear Glass
Optiwhite 3 588 104 1.04 091 090 008 091 009 9811 29 Optiwhite
Optiwhite 6 578 1.02 1.03 090 089 008 091 008 9814 58 Optiwhite
Lexan XL 3 563 099 096 083 080 009 086 009 3501 3.0 Lexan XL
Lexan XL 6 517 091 093 081 077 008 081 008 3503 6.0 Lexan XL
Plexiglas MC 3 563 099 1.00 087 085 0.07 092 007 2601 3.0 Plexiglas MC
Plexiglas MC 6 516 091 099 086 083 0.07 092 007 2604 6.0 Plexiglas MC
Brz 3 587 1.03 0.84 0.73 0.65 0.06 0.68 0.07 100 3.1 Generic Bronze Glass
Brz 6 578 1.02 0.71 0.62 0.49 0.05 0.53 0.06 101 5.7 Generic Bronze Glass
Gry 3 587 103 081 070 061 006 062 006 104 3.1 Generic Grey Glass
Gry 6 579 102 069 060 045 005 047 005 1334 57 Versalux Grey
Grn Float 3 588 104 080 070 060 006 0.83 008 3023 3.0 Green Float Glass
Grn Float 6 579 102 068 059 044 006 076 007 3026 5.6 Green Float Glass
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Panc 1 Pane #1 IGDB
G-T-C Name U-SI  U-IP SC SHGC Tsol Rfsol Tvis Rfvis 1d Wid Glass Name
Single Visteon
5212 Versalux Brz RC 6 579 102 047 0.41 0.28 028 021 035 1315 5.7 Versalux Bronze RC
5220 Versalux Gry 2000 6 579 1.02 0.38 0.33 0.07 0.04 0.08 0.04 1336 57 Versalux Grey 2000
5222 Versalux Gry RC 6 579 1.02 045 0.39 0.26 0.28 018 035 1338 57 Versalux Grey RC
5230 Versalux Grn 2000 3 587 1.03 0.70 0.61 0.48 0.05 0.76 0.07 1323 3.2 Versalux Green 2000
5231 Versalux Grn 2000 6 579 1.02 059 051 0.33 0.05 066 0.06 1326 5.7 Versalux Green 2000
5232 Versalux Grn RC 6 579 1.02 043 0.38 0.23 027 030 035 1330 5.7 Versalux Green RC
5233 Versalux Grn 2000 R 6 578 1.02 0.37 0.32 0.15 027 025 035 1328 59 Versalux Green 2000 R
5240 Versalux Blu 6 578 102 0.70 0.61 047 005 057 0.06 1305 59 Versalux Blue
5241 Versalux Blu 2000 6 578 102 0.57 0.50 031 0.05 043 0.05 1302 59 Versalux Blue 2000
5242 Versalux Blu RC 6 578 1.02 0.46 0.40 0.27 0.28 022 035 1307 5.9 Versalux Blue RC
5243 Versalux Blu2 RC 6 578 1.02 0.37 0.32 0.16 027 016 035 1309 59 Versalux Blue RC
Single PPG
5501 Starphire 6 579 1.02 1.03 0.90 0.89 0.08 091 0.08 5004 57 Starphire
5511 Solarcool SolarBrz 6 579 1.02 045 0.40 0.27 030 021 036 5108 5.7 Solarcool Solarbronze
5521 Solargray 6 579 1.02 0.66 0.57 042 005 044 0.06 5052 5.7 Solargray
5522 Graylite 6 579 102 0.53 0.46 0.26 005 0.14 0.05 5057 5.7 Graylite
5523 Solarcool Solargray 6 579 1.02 042 0.36 0.23 030 0.17 036 5120 5.7 Solarcool Solargray
5524 Optigray 23 6 579 1.02 0.48 0.42 0.19 0.05 023 0.05 5294 57 Optigray 23
5531 SolarGrn 6 579 1.02 0.60 0.52 0.34 005 067 0.07 5028 57 Solargreen
5541 Azurlite 6 579 1.02 0.58 0.51 032 0.05 068 0.07 5036 57 Azurlite
5542 Caribia 6 579 1.02 0.58 0.51 032 0.05 068 0.07 5326 57 Caribia
5543 Solarcool Azurlite 6 579 1.02 0.35 0.30 0.14 030 0.26 036 5095 5.7 Solarcool Azurlite
5544 Solarcool Caribia 6 579 1.02 035 0.30 0.14 030 0.26 036 533 5.7 Solarcool Caribia

Panc ¥ Pane #1 IGDB
G-T-C Name U-SI  U-IP SC SHGC  Tsol Rfsol  Tvis Rfvis Id Wid Glass Name
Single Pilkington
5820 SuperGry 3 587 1.03 0.51 0.44 023 004 025 0.05 9891 3.2 SuperGrey
5821 SuperGry 6 579 1.02 0.39 0.34 0.08 0.04 0.09 0.04 9894 5.7 SuperGrey
5830 EverGrn 3 587 1.03 0.71 0.62 049 0.06 0.77 0.07 9881 3.2 EverGreen
5831 EverGrn 6 578 102 059 051 033 005 066 006 9839 5.9 EverGreen
5840 Arctic Blu 6 578 102 059 051 033 005 053 006 9989 5.9 Arctic Blue
5845 Optifloat Blu-Grn 6 578 102 071 062 048 0.06 075 007 9879 5.9 Optifloat Blue-Green
5850 Eclipse AdvCIr 6 3.66 0.65 0.71 0.62 058 019 067 025 9909 59 Eclipse AdvantageClear
5851 Eclipse AdvBrz 6 3.66 0.65 051 0.45 035 010 038 0.11 9908 5.9 Eclipse AdvantageBronze
5852 Eclipse AdvGry 6 3.66 0.65 0.46 0.40 029 0.09 032 010 9911 59 Eclipse Adv_antageGrey
5853 Eclipse Adv EverGrn 6 3.66 0.65 041 0.36 0.23 008 048 0.16 9910 5.9 AdvantaEgctlaIE?/eerGreen

Eclipse Advantagerctic
5854 Eclipse Adv Arctic Blu 6 366 065 041 0.36 0.23 0.08 039 0.12 9906 59 Blue
Eclipse AdvantageBlue-

5855 Eclipse Adv Blu-Grn 6 366 065 051 045 035 011 056 019 9907 5.9 Green
5860 Energy Adv LowE 3 351 062 0.83 0.72 069 011 082 011 9921 3.0 Energy AdvantageLow-E
5861 Energy Adv LowE 6 348 061 080 070 066 010 082 010 9924 5.6 Energy AdvantageLow-E
5870 Solar E 3 349 062 063 055 048 0.08 060 008 9931 3.0 Solar E
5871 Solar E 6 349 062 061 053 046 007 061 007 9935 5.7 Solar E
5880 Activ Clr 3 588 104 095 082 080 012 084 0.15 9937 3.0 Activon Clear
5881 Activ CIr 6 579 1.02 0.90 0.78 0.75 012 083 0.15 9941 56 Activon Clear
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Pane #1 Gap #1 Pane #2
e Pane #1 IGDB W e Pane #2 IGDB
G-T-C Name U-SI  U-IP SC SHGC Tsol Rfsol Tvis Rfvis Id Wid Gas Wid Id Wid
Glass Name Glass Name
Double ClIr/Tint New
6000 Clr/Air1/CIr 3 3.12 055 0.87 0.76 0.70 0.13 081 0.15 102 3.0 Generic Clear Glass Air 6.3 102 3.0 Generic Clear Glass
6001 Clr/Air1/CIr 6 3.07 054 0.80 0.70 061 011 079 0.14 103 5.7 Generic Clear Glass Air 6.3 103 57 Generic Clear Glass
6002 Clr/Air/CIr 3 273 048 0.88 0.76 070 013 081 0.15 102 3.0 Generic Clear Glass Air 127 102 3.0 Generic Clear Glass
6003 Clr/Air/CIr 6 268 047 0381 0.70 061 011 079 0.14 103 5.7 Generic Clear Glass Air 127 103 57 Generic Clear Glass
6010 Brz /Airl/CIr 3 3.12 055 0.72 0.63 055 0.09 061 0.10 100 3.1 Generic Bronze Glass Air 6.3 102 3.0 Generic Clear Glass
6011 Brz /Airl/CIr 6 3.09 054 059 0.52 041 0.07 0.48 0.08 101 5.7 Generic Bronze Glass Air 6.3 102 3.0 Generic Clear Glass
6012 Brz /Air/ClIr 3 272 048 0.72 0.62 055 0.09 0.61 0.10 100 3.1 Generic Bronze Glass Air 12.7 102 3.0 Generic Clear Glass
6013 Brz /Air/Clr 6 271 048 059 0.51 0.41 0.07 048 0.08 101 5.7 Generic Bronze Glass Air 12.7 102 3.0 Generic Clear Glass
6020 Gry /Airl/CIr 3 3.12 055 0.69 0.60 051 0.09 056 0.09 104 3.1 Generic Grey Glass Air 6.3 102 3.0 Generic Clear Glass
6021 Versalux Gry/Airl/Clr 6 3.07 054 055 0.48 0.36 0.07 041 0.07 1334 57 Versalux Grey Air 6.3 103 5.7 Generic Clear Glass
6022 Gry /Air/CIr 3 272 048 0.69 0.60 051 0.09 056 0.09 104 3.1 Generic Grey Glass Air 127 102 3.0 Generic Clear Glass
6023 Versalux Gry/Air/Clr 6 269 047 055 0.48 036 0.07 041 0.07 1334 57 Versalux Grey Air 127 103 57 Generic Clear Glass
6030 Grn Float /Airl/Clr 3 3.12 055 0.69 0.60 051 009 075 013 3023 3.0 Green Float Glass Air 6.3 102 3.0 Generic Clear Glass
6031 Grn Float /Airl/Clr 6 3.07 054 055 0.48 037 0.07 067 012 3026 5.6 Green Float Glass Air 6.3 103 5.7 Generic Clear Glass
6032 Grn Float /Air/Clr 3 2.73 048 0.68 0.59 051 009 075 013 3023 3.0 Green Float Glass Air 12.7 102 3.0 Generic Clear Glass
6033 Grn Float /Air/Clr 6 269 047 0.55 0.47 0.37 007 0.67 012 3026 5.6 Green Float Glass Air 12.7 103 5.7 Generic Clear Glass
Pane #1 Gap #1 Pane #2
e Pane #1 IGDB & e Pane #2 IGDB

G-T-C Name U-SI  U-IP SC SHGC Tsol Rfsol Tvis Rfvis Id Wid Glass Name Gas Wid 1d Wid Glass Name
Double AFG
6170 Comfort E CIr/Airl/Clr 3 254 045 0.75 0.65 059 014 0.75 0.15 907 3.1 Comfort E on Clear Air 6.3 102 3.0 Generic Clear Glass
6171 Comfort E CIr/Airl/Clr 6 25 044 071 0.62 052 013 073 014 910 5.6 Comfort E on Clear Air 6.3 103 5.7 Generic Clear Glass
6172 Comfort E CIr/Air/Clr 3 198 035 0.75 0.65 059 014 075 015 907 3.1 Comfort E on Clear Air 127 102 3.0 Generic Clear Glass
6173 Comfort E CIr/Air/Clr 6 195 034 071 0.62 052 013 073 014 910 5.6 Comfort E on Clear Air 127 103 57 Generic Clear Glass
6174 Comfort E CIr/Arg/Clr 3 1.76 031 0.75 0.65 059 014 075 015 907 3.1 Comfort E on Clear Arg 127 102 3.0 Generic Clear Glass
6175 Comfort E CIr/Arg/Clr 6 1.73 030 0.71 0.62 052 013 073 014 910 5.6 Comfort E on Clear Arg 127 103 5.7 Generic Clear Glass

Comfort Ti-AC LowE on
6176 Comfort Ti-AC LowE/Aird/CIr3  2.31 0.41 0.46 0.40 036 041 061 029 917 3.1 Clear Air 6.3 102 3.0 Generic Clear Glass

Comfort Ti-AC LowE on
6177 Comfort Ti-AC LowE/Airl/CIr6 2.28 0.40 0.44 0.38 032 036 059 029 919 56 Clear Air 6.3 103 5.7 Generic Clear Glass

Comfort Ti-AC LowE on
6178 Comfort Ti-AC LowE/Air/CIr3  1.67 0.29 0.46 0.40 036 041 061 029 0917 3.1 Clear Air 12.7 102 3.0 Generic Clear Glass

Comfort Ti-AC LowE on
6179 Comfort Ti-AC LowE/Air/CIr6  1.65 0.29 0.43 0.38 032 036 059 029 919 5.6 Clear Air 12.7 103 5.7 Generic Clear Glass

Comfort Ti-AC LowE on
6180 Comfort Ti-AC LowE/Arg/CIr3 141 0.25 0.46 0.40 036 041 061 029 917 31 Clear Arg 127 102 3.0 Generic Clear Glass

Comfort Ti-AC LowE on
6181 Comfort Ti-AC LowE/Arg/CIr6  1.39 0.25 0.43 0.37 032 036 059 029 0919 56 Clear Arg 127 103 5.7 Generic Clear Glass

30 Windows



LIBRARIES & REPORTS

ENVELOPE LIBRARIES

Pane #1 Gap #1 Pane #2
Pane #1 IGDB Pane #2 IGDB
G-T-C Name U-SI U-IP SC SHGC Tsol Rfsol Tvis Rfvis 1d Wid Gas Wid 1d Wid
Glass Name Glass Name
Double AFG (cont.)
Comfort Ti - PS LowE on
6182 Comfort Ti-PS LowE/Airl/CIr3 2.34 041 0.64 0.56 050 025 0.77 012 921 3.1 Clear Air 6.3 102 3.0 Generic Clear Glass
Comfort Ti - PS LowE on
6183 Comfort Ti-PS LowE/Airl/CIr6 2.32 041 0.61 0.53 045 021 075 0.12 923 5.7 Clear Air 6.3 103 5.7 Generic Clear Glass
Comfort Ti - PS LowE on
6184  Comfort Ti-PS LowE/Air/Clr 3 1.72 030 0.63 0.55 0.50 0.25 0.77 0.12 921 3.1 Clear Air 12.7 102 3.0 Generic Clear Glass
Comfort Ti - PS LowE on
6185  Comfort Ti-PS LowE/Air/Clr 6 1.71 030 0.61 0.53 0.45 0.21 0.75 0.12 923 5.7 Clear Air 12.7 103 57 Generic Clear Glass
Comfort Ti - PS LowE on
6186 Comfort Ti-PS LowE/Arg/CIr3 146 0.26 0.63 0.55 0.50 0.25 0.77 0.12 921 3.1 Clear Arg 12.7 102 3.0 